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DATA FILE ON

"Amino Acid Distribution in Calcified and Uncalcified
Tissues of Shell-Forming Organisms"

by

Egon T. Degens and Derek W. Spencer

INTRODUCTION

Largely for reason of limited space, scientific journals can only accept
brief articles. Thus full accounts on analytical techniques, data files, and
other details are frequently omitted, and pertinent information may be lost.
Although this information is only of peripheral interest to the general reader,
to the fellow scientist it is of vital significance.

In order to serve both the specialist and the general reader, we have
prepared a series of manuscripts dealing exclusively with either background in-
formation or the actual interpretation and discussion of the data.

The present report is aimed chiefly at the specialist interested in calcifi-
cation processes in biological systems, in molluscan ecology and phylogeny, and
in amino acid analyses. It incorporates information on: (a) type, locality,
and environment of sample material, (b) analytical techniques, (c) utilization
of a digital computer and (d) quantitative amino acid analysis in the form of
data sheets, i.e. computer printouts. A discussion of the data will follow in
three separate articles which will be published elsewhere:

Carey, F. G., D. W. Spencer and E. T. Degens, "Amino Acids and Amino Sugars
in Calcified Tissues of Portunid Crabs"

Degens, E. T., D. W. Spencer and R. H. Parker, "Paleobiochemistry of
Molluscan Shell Proteins"

Ghiselin, M. T., E. T. Degens, D. W. Spencer, and R. H. Parker, "Signifi-
cance of Shell Protein Variation to Environment and Molluscan Phylogeny"
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The work was supported by grants from the National Aeronautics and Space
Administration (NSR-22-014-001) and the American Chemical Society (PRF-1943-A2).
The assistance of Miss Nancy Lockwood with the computer programming is grate-

fully acknowledged.

SCOPE OF STUDIES

Work on mineralization phenomena in biological systems points in the direc-
tion that the organic matrix in shell carbonates provides a set of highly
specific templates which act as nucleation sites and appear to exercise control

(1-4).

over mode and orientation of the carbonate phase Furthermore, there is

indication that the amino acid composition of the shell proteinacedus matrix

is species characteristic(a']]).

Inasmuch as a wide variety of amino acid
spectra are obtained throughout shell-forming organisms, comparative biochemical
studies become feasible and may throw some 1ight on aspects of environment and
phylogeny.

As a start, we investigated a series of molluscs and a few other shell-

secreting invertebrates. The selection of the specimens was done purely on

1) Wilbur, K. M. and C. M. Yonge, Ed., "Physiology of Mollusca," Academic
Press, New York (1964)

2) Moss, M. L., ed., "Comparative Biology of Calcified Tissue," Ann. N. Y.
Acad. Sci., 109 (1963)

3) Glimcher, M. J., in "Calcification in Biological Systems," 421 (Publica-
tion No. 64 of the American Association for the Advancement of
Science, 1960)

4) Hare, P. E., Science, 139, 216 (1963)
5) Degens, E. T. and S. .Love, Nature, 205, 876 (1965)

6) Hare, P. E. and P. H. Abelson, Ann. Report Dir. Geophys. Lab., Carnegie
Inst. Year Book 63, 267 (1964)

7) Degens, EO)TG and H. Schmidt, Palaontologische Zeitschrift, (1966)(in
press

8) Stegemann, H., Hoppe-Seyler's Ztschr, phys, Chem, 331, 269 (1963)
Bailey, K. and T. Weis-Fogh, Biochim, biophys, Acta, 48, 452 (1961)

)
10) Piez, K. A., Science, 134, 841 (1961)
)

Florkin, M., C. Grégoire, S. Bricteux-Grégoire and E. Schoffeniels,
Compt. rend. des seances Acad. Sci., 252, 440 (1961)
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biological grounds so as to cover a wide phylogentic range from ancestral
("primitive") to derived ("highly evolved") forms. Moreover, we tried to incor-
porate a certain number of marine specimens coming from habitats characterized
by water temperatures ranging from -2° to +40° C, salinities from 10 to 80°/oo0,
and water depth from 1/2 meter to about 100 meters.

The principal objective of our study was to show the significance of
the shell-protein variation to environment and molluscan phylogeny. In addi-
tion we determined the amino acid composition of the mantle, the periostracum,
and the ligament in a number of specimens to obtain more insight into factors
governing the calcification of the shell organic matrix. For comparison we
further studied mineralized tissues of crustaceans (Portunid crabs), echino-

derms, bryozoa, brachiopods, and siliceous sponges.

SAMPLE MATERIAL

The specimens included in the present study fall into three principal
categories: (1) living material collected shortly before analysis, (2) ethanol-
preserved organisms, and (3) specimens obtained from various collections. It
should be pointed out that most of our samples actually belong to the first two
groups and largely represent forms which were collected over the last three
years as part of the Woods Hole Marine Biology Laboratory Ecology Program (Dr.

Ghiselin and Dr. Parker). The Museum samples of our collection are marked with

-an asterisk (Table 1); all others can be considered as fresh forms, because

there is actually no difference in the amino acid spectra of ethanoi-preserved
organisms and those obtained from the same living shell material.

The samples in Table 1 (pp. 5-12) are arranged according to established
biological classification schemes, and within each class in alphabetical order.
Environmental information, as accurate as possible, concerning water temperature,

salinity and depth is included. One should, however, bear in mind that for
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obvious reasons only ranges rather than absolute figures can be ascertained.
We are presently set up to analyze for the 018/016 and C]?’/C]2 ratio in shell
carbonates. The oxygen isotopes in marine carbonates will indicate the precise
temperature for the carbonate formation and eliminate the noise level.

Inasmuch as most of the shells were analyzed for their aragonite and cal-

cite content by X-ray analysis, the aragonite/calcite ratios are included.

ANALYTICAL TECHNIQUES

1. Decalcification Procedure

The great excess of calcium carbonate over shell organic matter and the
serious interference of Ca+2 in the final amino acid analysis make it necessary
to decalcify the shell material prior to ion-exchange chromatography. This can

be done by various means:

a) the use of decalcification agents such as ethylene diamine tetra-

acetic acid (EDTA),

b) the dissolution of CaCO3 in cold HC1 in the presence of 10% trichloro-
acetic acid (TCA)(G), and

2

c) the removal of Ca+ from the carbonate hydrolysis liquor by either ion-

exchange resins(s), Cu-complexed Chelex resin(]z)

, or hydrofluoric acid.
We adopted the trichloracetic acid method for two reasons. First, it is

rapid and parallel runs on the same shell material indicated no disadvantages

compared with the slow EDTA decalcification procedure. Second, another labora-

tory presently engaged in similar studies developed and routinely employs this

technique (Drs. Hare and Abelson, Carnegie Institution, Washington, D. C.).

12). Siegel, A. and E. T. Degens, Science, 151, 1098 (1966).
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In the following, a brief outline of the TCA decalcification procedure
is presented.

After selection of the fresh shell specimen, the shell is opened and
thoroughly freed from organic soft parts such as the muscle and mantle
material, as well as cleaned from extraneous periostracum and ligament. This
is done by means of razor blades, because even a brief treatment with Chlorox
or NaOH was found to remove or alter the shell organic matrix to a certain ex-
tent. Consequently, the shell had to be broken up into small pieces to insure
that all interfering proteinaceous substances were completely scraped off. 1In
general 200 mg of sample material yielded sufficient organic matter for analys
sis; but in certain instances, e.g. in the case of the highly specialized Murex,
up to 10 grams of shell material were required for a good amino acid run.

Subsequent to the cleaning operation, the coarsely powered shell fragments
were treated with a 10 per cent trichloroacetic acid solution to which HC1 was
added in quantities stochiometrically necessary to dissolve all calcium carbon-
ate. The reaction was finished in a few minutes and the suspended organic
flakes were centrifuged at 10,000 rpm for 10 minutes at +4° C. The organic
residue left after the supernatant had been removed was washed twice with a
dilute TCA solution. After this treatment, the sample was ready for hydrolysis.

2. Amino Acid Analysis

The organic remains after being transferred to an hydrolysis tube were
hydrolyzed with 6 N HC1 for 22 hours at 110°C. in vacuo. In general, a set of
ten samples was decalcified and hydrolyzed, because our Rotary Evapo-Mix
(Buchler Instruments, Fort Lee, New Jersey) holds this number of outlets for
the evaporation and removal of both the hydrolysis liquor and the two subsequent
washings with distilled water. This three-step vacuum evaporation will take

less than 15 minutes at a water bath temperature of 60°C. Subsequent to this



- 14 -

operation, the dry sample is picked up with 1 m1. of a pH 2.2 citrate buffer and
is then ready for the amino acid analysis.

Although care had been applied to secure a quantitative recovery of the
total proteinaceous matrix from the shell, in cases where little organic mater-
jal was present relative to the bulk of the carbonates, a small loss during the
decalcification of the shell carbonate may have occurred. This applies certainly
to the rest of the samples having a greater percentage of shell organic matter;
here, however, the loss of a "tiny organic flake" is of less significance.

The mantle, periostracum, and other tissues were prepared for analysis by
direct hydrolysis for 22 hours, and after going through the procedure outlined
above, the dry hydrolyzate was adjusted with a pH 2.2 citrate buffer to 1 ml.

In most instances 1 to 5 mg of sample material were hydrolyzed.

It should be pointed out that all specimens studied were air-dry. This was
done to avoid any alteration due to excessive heating. In evaluating the quan-
titative data for the total organic matter in the accompanying data sheets, this
feature has to be taken into account. A determination of the amount of water
left in the samples and the element analysis for carbon, hydrogen, and especially
nitrogen are desirable to (1) adjust the reported figures on total organic
matter and (2) to check on the percent recovery, particularly in samples where
little organic matter is present. A carbon-hydrogen-nitrogen train is presently
in operation. In view of the fact that the total organic matter in the shell
carbonates ranges from 0.01 to about 5% of the total CaC03, a general survey of
the C/H/N relatipnships in shell forming organisms might have a reward on its
own.

The wide variation in amino acid composition of the shell organic matter
within the molluscs suggested a multi-component protein-peptide system. This

viewpoint on the "Heterogeneity of the Shell Proteinaceous Matrix" was confirmed
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by factor analysis and preliminary solubility tests on Mercenaria. The calci-
fied tissues of Mercenaria were subjected to enzymatic and chemical degradation.
For example, some components appeared to be soluble in alkaline solutions (car-
bonate buffer), and others in dissociation reagents 1ike 90% formic acid. It
should be emphasized that most of the reactions were rather slow and required
up to three weeks time for completion. Least effective was the enzymatic
treatment (trypsin), but other enzymes are presently tested. The solutions
were subsequently fractionated by means of gel-filtration (Sephadex) and the
individual fractions were collected and hydrolyzed for 22 hours with 6 N HC1.
This investigation is still in its preliminary stage but the amino acid data on
various fractions of Mercenaria obtained by the degradation studies are in-
cluded in this report.

We are presently determining by means of moving boundary electrophoresis
(Perkin-ETlmer Model 238) and other analytical techniques certain properties of
the individual peptide fraction such as molecular weight or iso-electric point.
In addition to Mercenaria five other specimens are included in this study,

namely, Mytilus, Haliotis, Nautilus, Laevicardium, and Succinia.

3. Ion-exchange Chromatography

A high-pressure system (800 psi) for the automatic analysis of amino acids

is illustrated in Figures 1 and 2. It is based on the general procedure de- °

(14)

veloped by Stein and Moore(]3) and Spackman et al. However in comparison

to previous techniques it has the advantage of being more sensitive, faster,
and fully automatic. A similar system has been designed by Hare and Abe]son(6)

(15).

and Hare The principal features of this accelerated technique are briefly

described.

13). Moore, S., W. H. Stein, J. Biol Chem., 192, 663 (1951)
14). Spackman, D. H., W. H. Stdin, and S. Moore, Anal. Chem., 30, 1190 (1958).
15). Hare, P. E. Fed. Proc., 25, 709 (1966)(Abstract)
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Fig. 2. Automatic Amino Acid Analyzer and Representative
Ion-Exchange Chromatogram
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A pH 4.26 citrate buffer reservoir is connected via a Beckman Accu-Flow
pump (Spinco Division, Palo Alto, California) to four high pressure solenoid
valves (Skinner, Mew Britain, Connecticut). The valves in turn are controlled
by four separate timers which can be operated both manually and automatically
(Eagle, Signal, Moline, I11inois). A high pressure nylon coil, acting as a
reservoir for the pH 3.25 citrate buffer, has a length of 30 ft and an I. D.
of 3/16", which is about equal to a capacity of 80 ml. The coil serves a
dual purpose; it acts as a buffer reservoir and simultaneously it eliminates
the stroke effect of the pump upon the resin. The ion-exchange columns follow-
ing the coils are 6 ft. long and have an I. D. of 1/4" (Polypenco Nylaflow
Pressure Tubing). It should be noted that columns having a smaller I. D. of
3/16" or 1/8" work satisfactorily and give higher sensitivities; their princi-
pal shortcomings are, however, frequent repacking, i.e. after 6 to 8 runs, and
less perfect separation for some of the amino compounds.

The column effluent has to pass through 180 feet of 1/26" teflon spaghetti
tubing placed in a boiling water bath; prior to the reaction bath, ninhydrin is
pumped into the system at half the flow rate of the buffer system. The stained
solution is measured at 570 and 440 my by an LKB Multichannel Absorptiometer
(Stockholm, Sweden) and events are recorded on a Honeywell Recorder (Philadel-
phia, Pennsylvania). A Dual-Channel Digital Integrator and Printer (Infotronics,
Houston, Texas) allows a simultaneous integration and digital readout of the
area under each peak.

For the basic amino acids the procedure is essentially the same. It
differs only in the buffer system, i.e. 10 m1 of a pH 4.25 citrate buffer is
followed by a pH 5.28 citrate buffer, and in the length of the ion exchange
column which is 1 ft. The two buffer system allows a perfect separation of

galactoseamine, glucoseamine, OH-lysine, tryptophane, ornithine, and lysine.
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To reduce the stroke effects of the basic pump on the resin, 30 ft. of 3/16"
nylon coil are attached between jon-exchange column and pump outlet.

A11 digitized peak areas from both the acidictneutral and basic runs are
finally programmed and fed into a GE 225 computer (see pages 21-27). Although
the highest sensitivity of this ion-exchange system is in the neighborhood of

molar for the common amino acids, concentrations smaller than 10"~ molar
cannot be integrated and digitized automatically, because the signal from such

a small peak is not strong enough to trigger the integration. Thus should con-
centration fall below 10'9 molar, the areas have to be integrated manually; the
calculation of the final data, however, is also programmed. The reproducibility

of the system is better than 1% at the 1078

molar level.

Resins tested for their high pressure performance include (1) Chromo-
beads, Type B (Technicon Chemical Company, Chauncey, New York), (2) Beckman
Custom Research Resin, Type AA-15 and AA-27, (3) Aminex-SB Spherical Resin (Bio-
Rad Laboratories, Los Angeles, California), and (4) Dowex 50 x 8 resin. The
Chromobeads are now routinely used because they show the least pressure effects.
The water jacket temperature in case of the acidic+neutral columns is set at
56° C. and in case of the basic column at 52° C.

The system as outlined has a four-sample-a-day capacity. The routine

30

schedule is four basic runs during daytime (8" to 1600) and the corresponding

30 _ g0y

acid+neutral runs at night (16 The instrument requires a two-hours
attendance for loading and regeneration of the four-set columns. The total cost
of the auto-analyzer is $7,600 for the ion-exchange part plus $8,300 for the
Dual-Channel Digital Integrator.

At present,we are building an improved system with a 12 samples-a-day
capacity for continuous unattended operation in order to match the increased

demand of amino acid analysis in the Department of Chemistry and Biology at the
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Woods Hole Oceanographic Institution. This instrument differs technically from
the previous one in the following features:

a. The LKB Absorptiometer will be replaced by three Gilford (Model 300)
Micro-Sample Spectrophotometers which will be set at 404 mu for the acid+neutral
runs and at 570 mu for the basic runs.

b. The analytical signals are stored on magnetic tape rather than being
integrated directly, and are played back later at 16 times the recording speed
of the amino acid analyzer.

Apart from tripling the output, these features will improve the sensi-

-12 molar; 10 mm flow cell) and allow an automated

-10

tivity of the instrument (10
readout of the individual peaks at concentrations as low as 10 molar. In
case the amino acid concentrations should fall below this level, a computer
program is set up to determine the areas and absolute amino acid values directly
from the magnetic tapes.

A novel approach to eliminate the difficulties of pumping small volumes of
buffer through the columns with commercially available pumps has recently been

(15)

made by Hare He replaces the customary buffer and ninhydrin pumps by a
regulated nitrogen pressure to force the solvents through the columns and reac-
tion coils. We intend to incorporate this suggestion in our new design. The
total cost of the improved instrument with a 12 sample-a-day output will be

around $24,000.

TREATMENT OF DATA

The treatment of data falls naturally into two categories.

1. Computation of the residues per thousand of each amino acid from the
sample area output of the chromatograph.

2. Statistical studies on the residues per thousand data.
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The computation of the residues per thousand, together with various other measures
of the amino acids, was accomplished by a computer program called "AMINO ACIDS"
written by Miss N. Lockwood. A description of this program and a graphical out-
line (Figure 3) are included in this report. The statistical studies, involving
the techniques of factor analysis, multiple regression and canonical correlation,
are currently underway and will be the subject of a later report. The computer
programs utilized in this phase of the study may be found in two reports by

Spencer(]6’17).

DESCRIPTION OF "AMINO ACID" PROGRAM
1. Scope
The purpose of the program is to compute the amount of amino acids con-
tained in a sample from the digitized areas produced by the chromatograph.
Written in FORTRAN II for the GE 225 computer, the program requires as input:
a) The areas of standard amino acids
b) Molecular weights of amino acids
c) Weights of nitrogen equivalent to amino acids
d) Number of micromoles of standard
e) Factor for computation of the micromoles per gram from the number
of micromoles. |
f) Areas of the sample amino acids
The output consists of a printout of:
a) Number of micromoles of amino acids
b) Micromoles of amino acids per gram of sample

c) Number of amino acid residues per thousand

16) Spencer, D. W., Unpublished manuscript, Woods Hole Oceanographic Institu-
tion (1966), in press.

17). 1Ibid., Woods Hole Oceanographic Institution (1966), in press.
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FLOW DIAGRAM FOR AM/NO AC/D PROGRAM
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Fig. 3. Flow Diagram for AMINO ACID Program
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d) Micrograms of amino acids per gram of sample
e) Amino acids as weight percent of total protein
f) Micrograms of nitrogen per gram of sample for each amino acid
The following options are provided:
1) Micromoles per gram may be used as input instead of the sample
areas.
2) Several jobs, each with a different standard, may be run without
reloading the program.
3) The micrograms per gram of each amino acid may be obtained as
punched as well as printed output.
A flow diagram of the computation scheme is given in Figure 3.

2. Operation of Program

Parameter cards required:

Card 1. Columns 1-10 PUNCH - if micrograms per gram are required as

punched output

DONT PUNCH - if micrograms per gram are not to be
punched

Card 2. Columns 1-5 NOACID - number of acids (no decimal point, must

be right-justified)

NOSALT - number of compounds other than amino
acids (begin counting at 50, eg. if there are
four compounds this value will be 53. No
decimal, must be right-justified)

Card 3 - A set of cards with the names of the amino acids punched one to a
card in colugns 1-21. The order of the cards must correspond to
the ordinal number of the individual amino acids that appears on
the data cards. The number of acids may not exceed 49 and the
number of compounds other than amino acids may not exceed 11 with-

out a change in the dimension statement of the program.
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Card 4 -

Card 5 -

Card 6 -
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A set of cards with the standard areas, in the same order as the
acid names, punched, ten per card, in columns 1-8, 9-16, 17-24,
25-32, 33-40, 41-48, 49-56, 57-b64, 65-72, 73-80. Each number
must be right-justified and no decimal point is needed. Use as
many cards as required. If micromoles per gram are used as input
the standard area cards must be omitted.

A set of cards with the molecular weights of the amino acids
punched, ten per card, in the same columns as the standard areas
and in the same order as the acid names. The numbers need not be
right-justified but a decimal point must be included. Use as many
cards as required.

A set of cards with the weight of nitrogen equivalent to one mole

of each acid punched in the same format as the molecular weights.

Data cards:

Card 1.

Card 2.

Card 3 -

Columns 1-15  run number (begin in column 1)
16-45 sample name (begin in column 16)
46-75 locality (begin in column 46)
Columns 1-30 sample type (begin in column T)
31-40 factor (must have decimal)
41-45 micromoles of standard (must have decimal)
a) If areas are used as input:
A set of cards with the acid identification number in columns
1-5 (no decimal point, must be right-justified), and the area
in columns 6-15 (no decimal point, must be right-justified)
b) If micromoles per gram are used as input:
A set of cards with the acid identification number in columns

1-5 (no decimal point, must be right-justified), and the
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micromoles per gram punched in columns 6-15 (must have a
decimal point)
Remember that the identification numbers of compounds other
than amino acids start at 50. Use as many cards as required.
The card deck required to run the program is illustrated in Figure 4,
Note that each set of data cards is followed by a blank card and two blank cards
will return control to the monitor.

3. Operation of Options

1. Sense switch 1 down. Reads in micromoles per gram (remember to omit
the standard area cards).
up. Reads in sample areas.
2. Sense switch 2 down. Data for more than one standard may be read
in. The program prints out "CHANGE STANDARD
AREAS...TOGGLE ZERO TO CONTINUE". Remove cards
in the deck praceding the standard areas. Re-
place the standard areas with the new set and
replace the old data cards with the new data
cards.
up. Only one standard may be read in.
3. For punched output of micrograms per gram put "PUNCH" on the first
parameter card. Othewise put "DONT PUNCH".
4. Output
Examplés of the output appear in the data tables of this report. Where
micromoles per gram have been used as input the columns headed "Area" and "Micro-
moles" appear blank and a dummy number is printed as the factor.
During the hydrolysis of the proteins, cysteic acid and taurine may be

produced from cystine and methionine sulfoxides and methionine sulphone may be
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DECK MAKE-UP FOR EXECUTION
OF AMINO ACID PROGRAM
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Fig. 4. Deck Make-up for Execution of AMINO ACID Program
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produced from methionine. The contents of these products are reported in
micromoles per gram but for the later columns they are set to zero and their
equivalent added to the parent acids by the following statements, where all

units are micromoles per gram:

Cystine = Cystine + Cysteic acid x (121.15/169.16) + Taurine x
(121.15/125.15)
Methionine = Methionine + Methionine sulfoxides x (149.22/165.22) +

Methionine sulphone x (149.22/181.22)
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FORTRAN LIST

AMLnG AT PraaRaM FOR FB. DELENS RY N, 1 0CKWOOD OCTOBER,1965
REV ISED GiJvEmiRER,1YAD
REVISED MA<UHs 196A TO ALLOW PUNCHINWNG OJUT COLUMNII,S]
REV1ISED MARUH, 1966, 10 ALLOW INPUT OF MICROMOLES PER GRAM
REVISED sPrRILs1906 TO ALLOA READING IN MORE THAN ONE STANDARD
NOAGID 1S THE aUMBER OF ACIDS
NOSALT (S THE NUMBEX OF BASES
1ACIN IS T4 niame OF THE SUBSTANCE
AREAS 18 1HE AREA OF THE STANDARD SaAMPLE
GMMOLE 1S THE MOLECULAR WEIGHT OF THE SUBSTANCE
XNITRO IS THF MULECULAR WeiGHY OF THE NITROGEN IN THE SUBSTANCF
COLUMNII,2] MICROMOLES UOfF THz TEST SUBSTANCE
COLUMNIT,» 3 MICROMOLES PER GRAM OF THE TEST SURSTANCE
COLUMN[T,4. ReSINUES PER 1000 TOTAL RESIDUES OF THE TEST SAMPLE
COLUMNII,®] MICROERAMS PeR GRAM OF THE TEST SUBSTANCE
COLUMNII,6] PERCENT CUNCENTRATION OF THE TEST SURSTANCE
COLUMNLI, /) MICROWRAMS OF NITROGEN IN THE TEST SUKSTANCE
COLUMN{T,8] PERCENT OF NITROSEN In THE TEST SUBSTANCE
TRUNNG = fJn NUMHER

N o uonn

ISAMP = SAMPLE
LCCAL = LULALITY
ITYPE = TYPL

SPLSIZ = S1EF OF STANDARD iN MICRUMULES
ISW1 =1 PUNUR
= 2 LOaT PUNCH

SEMSE Swllit 1 uUwnN = INPUT OF MICRUMOLES PER GRAM

SENMSE SKWIT0H 1 uP = INPUT OF AREAS

SENSE SWITCH 2 LbOwnN = ALLUWS READING IN OF DATA FOR MORE THAN ONE

STANDARD

SENSF SWITCH £ UF - ONLY UATA FOR ONE STANDARD MAY BE REaD

QOLUMNIIY = PHONY COLUMN SeT UP TO WEPLACE CFEFRTAIN VALUES Iw
nOLUMNIL,S) IN URDER TO CUMPUTE THE FOLLOWING COLUMNS

DIMENSTIUN omMULELED ), ANITROI6D 1,AKEASIAO 1,COLUMNI6U ,8],
1RAREALGOU JoSUNID),TACIDLOU 57),1SAMFI10),LO0CALIL0)ITYPEIL1D]
2o IKUNNOL(ST»XCULLD0],Q0LuMNLOD]
176 READ 100, IHUN
IF [I1PUN=168109) 170,171,170
171 1Swi=1
GO 10 172
170 IF [iPUn=baosy] 174,1/3,174
173 1S8wl=e
GO 10 172
174 PRINT 175
175 FORMAT [97492CARD CONTAINING »PJUNCH* QR *DONT PUNCH* HAS BEEN OMITT
1D, /72664 PLALE THIS CARD In FRONT OF DATA DECK AND TOGGLE ZERO TO
2 CONTINUES,/Z»1HhHL])
PAUSE
GO 10 17»
172 KEAD 13i, NUAGCIDSNOSALT
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i0
100

112

192
80

900
70
101
i8

24

25

11

102

33
71

77

75
74

383
103

27

20
51
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FORMAT [215]

DO 16 1=1,N0ACID

READ 100, LIACIDII,J1,431,7)

FORMAT [7A3]

DO 111 [=50,NUSALT

READ 100, [1ACIU(l,Jd)sd=s1,7)

IBASF=NOGALT+Z

IF (SENSE SWIlcHd 11 70,80

READ 101, [AREASTII)»I1=1,NOACID)}»[AREASII),1=250,1BASE)
PRINT QU0CGs, (I,AREASLII]»I=S1,NOACIDJ,[1sAREASII),I=50,1BASE)
FORMAT {56BHITHE STANDARD AREAS USED IN THE FOLLOWING CALCULATIONS

1ARES///+5As11HACID NUMBER»OX»44AREAL//,(9X,12,8X,FB,0]]

READ 101, (GMMOLF[11,1=2sNOACID), (GHMOLE[I1,1=50,NOSALT]
READ 201, [(XMITRU[IJ,1=1,NOACID), (X~NITROLI),1250,NOSALT])
FORmAT [10Fs,0)

DO 24 K=1,NUOACIL

RAREALIK])=U.

DO 24 J=gs8

COLUMNIK,JI=ULU

DO 2% K=5U,O5ALT

RAREAIK]=0,

DO 25 J=s2»5s

COLUMNIK,JI=0.0

DO 11 I=1,8

SuUM([T1Ji=0.0

READ 102, [IRUNNU(TI,I=1,9),[ISAMP(i1,1=1,10),(L0OCALII),1=1,101,

10171 YPELIYS131,1U)sFACTOR,SPLSIZ

FOrRMAT [BloA%}1,/,1083,F1048,F5.3]
IF (IRUNNUEL1]=199728) 38,9U,33

K=ACID NUMBER DAREASRARCALK])=AREA OF THAT ACID

IF [SENSE SwliCch 1) 71,3389
READ 103, KaCULU

IF [KJ 12,272,777
COLUMNIK,31=CULU

IF [K~50) 70,75,75

IF [K=NOSALT) 78,73.74
LM=K=0
COLUMNILM,S)=sCOLUMNIKS 3]
K=Li4

GO TN 73

READ 103, K»NAREA

FOFHAT (IbsF20,U]

IF (K] 12,12,27
RAREAIK]=DAREA

IF 1K=501 351,20,20

IF LK=NOSALT) 51,51,52
COLUMNIK»2]1=RAREA{K]*SPLS{Z/ARZAS (K]
GO TO %3
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52 LM=K=3
COLumuILrs2l=rRaAREAIR J=3PILSIZ/AREAS({K]
AREASLLM]=ARERS[R])
RAFFalLMI=IaPLAIR]
K={_M
53 IF [akEAS{<)] 54,35,54
55 COLUMIn,21=9.
54 COLUMNIK,SI=CULUMMNIX,2i*FACTOR
73 COLUMMIK,2IT=CULUMNIK,3)»GMA0LE (K]
COLUNMNIK,7)=CLLUYMNIRK,S1*XN]TRO[K)
GO TO 38
S1 IF [AREASIR]) 39,075,302
37 COLUMNIK,2])=0,
GO T0 39y
35 COLUMNIK,Z2)1ZRAREA[K]I*SPLSLIL/AREASIKI]
S99 SUM[2isSuMi2)+ 0LUMNIK,?2)
COLUMNTIK,O)=CiUlL UiMMNI{n,21*FACTOR
76 SUMIII=SUMIST+CULUNMNIK,S])
G0 T 33
12 QQLtiMN[1)=0.
FoLumMinI2)=0.
GOLUMN[II=U.
QULUM[4)=CULUMN][ 4,9
QOLUMN[SI=Cuil_umiviD,9)
QULyMNTIB)=0,
D0 901 [=/,12
901 QOLUMK[II)I=CULUMNIL,S)
QOLUMNIL3I=CALUMNLILS,3)+CULUMN[L1,3)%121,15/169.16+COLUMN(Z2,3]1*121.,
115/125.15
GOoLUMNIi4)=COLUMNTL14,8])
QOLUMMNILSI=COLUMNILID,S)+CUOLUMNIS,31%149,22/165.22+C0LUMNIGE,31%1409,
122/7181.2%
DU 90 1215snN0ACTY
U2 QOLUMNITII=CULUMNIT, 3]
DO 9u3 1=50,NUSALT
903 QOLUMKNIIYI=CULUMNIT,S)
YSUn=u,
DO 904 T=i,040ACED
904 YSUM=YSUM+UWUOLUMNI])
DO 14 [=1»5NuUAlClY
COLUMNITI»4]1=0ULUMNTILII*2100U./YSUM
SUM[4]=SUM[I4}+CULUMNIT, 4]
COLUMNII,2]=QuUiLUuMNTiL)I*GMMOLEl]]
14 SUM[SI=SUMIDI+COLUMN[L,5)
00 15 I=1,NUACIU
COLUMNII»O)=CULUMNLILI,21®luls/SUM[D]
SUMIaI=SUMIoI+CULUMNT,0]
COLUMNIT,,7)}=QUIUMNLI)»XN]TROLT]
15 SuUM{7i=SumMi7)1~CulLuMnII,»7])
DO 16 I=21NOALTW
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COlutin [ f»3)=CuiUMNIT,7)=2UU/S M7
16 SuUMIARI=SUMI>I~CULUMNTL,H)
XSUrM=ouM{ /7]
DO 60 1=%U, J0saALT
60 XSlUtisXSum+TUupLUmin{i, /]
PRIWNT 104, [IRUNWULLY,TI31,2),(18AMP{]),1=1,10),ILOCALIT)»1=1s10],
ITITYPE(TIsi=s1s1U)sFACTOR
104 FORMAT [31941RUN NUMBFRR,Z2Xs243,/,74 SAMPLE.AX,10A3,7,9H LOCALITY,4X
1,10A3,/55H TYFrro0Rrs10A3475/H FALTUp'éXDF],D-s:////]
PRINT 105
105 FURMATIOX»4HAULIU 12K, 4HAREA,BX»58HMICRIMOLES MICROMOLES RESIDU
1ES MICKODGRAMS FERCENT»L1X,0HNITROGEN,/,49X,83HPER GRAM PER
2 16n¢ PER GRAM CONCenN=- MINTROGURAMS PERCENT,/»59X,12HTOT
SAL RESIUes1oX» iHTKATIONS 727}
IF SENSE SHal i Cr 11 Ri,ul
81 DO &4 I=1,HGACLD
84 PRINT S01,(tACILLLIsJ)»J=Ls /70 lC0LUMNITNUY,»JU=3,8)
501 FORMAT {1X}/AOnZthF9o4:5X:F6.2'5X1510.4;4XnF5a2’5XnF9.205X0F5.2]
PRINT 8G2, iSum{ll,izs,n)
S5U2 FORMAT [ /4,7 IO[ALS:4LX;F9.4:4X:F/.Z;3X1F12.4:3X’F64203XtF1102'
14X, F 62,7777
DO o% T=U0,805ALT
85 PRINT 5058, [1aClidliad]lsd=1s7),20LUMNI],3),CO0LUMNITLS],C0LUMNIT,T])
SU3 FORMAT (1A /A0020XsF944,104,F10.4,16X,59,21
GO 70 &6
82 N0 17 I=3,vi0al]uy
K=Xt [XF  kaKFAL] ]
17 PRINT 106, LTACTIDLIT U1 J=25/7)04K, (UOQLUMNIT,J]l,J=2,581
106 FORHAN [3Xs7A0, 138X F 748,04, F304,38sF5.2,5X,F10.454%X,F5,2,5%X,F0.2
1,5¥%,F5,21
PRIwT 107, [SuUHilis{=z2,8)
107 FORMAT Lzs7a TOTALSIZ27XaFYeBs5XsFS,9,4X0F7.2,3XsF12¢4,3X,F6.2,3X,
1F11.254XsF 06227777
DO 30 1=5i0,u4nSALT
K=XFIXF{wA<EAl] 4]
30 PRIMT 108, [LLACTUI],d)»J=2,7 1K (COLUMNIL,U),J=2,31,COLUMNIL,5]1,C0L
1UMNI1,71]
108 FORMAT [AX5 780, i3s0XsF/e8s9XsFP.4,16X,F10,4,14X,F9.2]
86 PRINT 109, aSuUM
109 FORMAT (/,24X,2/HT0TAL NITROGEN = MICROGRAMS,13x,F12.2)
GO TN [178,18)1, 15wl
178 DO 140 K=1,dnACHD
1o0 XCOLIKYI=CULUMNIRSD]
J=nNQACTD=+1
XCOL[J)=SUuM(n!
DU 161 K=H1,MuSALT
J=Jd+1
161 XCOL[JISCUOLUMNIRKR,S?
XCOLTJ+1)=COLUNMNIDULS )
LIMaNOSALT+nNDACI=48



164
162
163

90
1yl
1v3

1990

- 32 -

DO 362 [si./

M=9=l
KMz =
IF (M
M= [M
PUNCH
FORMA
GO Tn

4
=LIv] 1he,102,1h4

1A3, LIRURHNGIJYY»Jd=2s4)0 1o IXCOLIKIsKSKM, M)
T [BAS,A2,11,5213,0,34
18

IF 1SenSe SWIiCH 21 191,194

PRINT
FORMA
PAUSE
Go 19
CALIL
ENV

194
T {(HudlCHANGE STAMDARD AREAS..s.TOGGLE ZERO TO CONTINUE/1H1]

192
EXIT
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RUN NUMBER 10Y0A/11678

SAMPLE ACHATINELLA LORATA NOBILIS
LUCALITY HAwWALTAN ISLANDS
TYPE SHELL
FACTOR 7.6038
AC LD AREA MICROMULES

CYSTEIC ACID

TAURINE

METHIONINE SulF2ali®s
UH = PROLINE
ASPARTIC aCIn
METHIONINFE SUl PO
THREUN] NE

SEK]INE

GLUTAMIEZ ACTD

PRUL INE

GLYCINE

ALANINE

CYSTInNE [HALF
VALINE

METHION]TNF
ISOLEUCTHE

LEUCINE

LorPa

TYRDSINE
PHENYLALANINE

BETA = ALA
O = LYSImE
URNITHINE
LYS1nE
HISTIO e
ARGIN]IE

TOTALS

UREA
GLUCOSAMINL
GALACTOSAMINE
AMMONT A

2049
200
30u

P

8714
]
$3890
©174uy
"9ulu
21904
$10212
o Y4y
4245
1095yy
3667
198204
250200
U
A1172¢
148504
J

L2y

]
D729y
Sou
18474

J

917y
300y
127600

U,ube>

U,82¢e5
V.uiLé
Uei7n1

84,2587

C.

0,043
O,u1v2
0.,4365

MICROMOLES
PER GRAM

0.0065
0,0063
0.0103
G
249968
0.
1.0355
1,5929
1.8639
3.14256
26.0037
1.87865
4.2357
4,9301
0.1132
4,0502
6.9388
U
0.6767
4,6597
0.
0.0192
G
2.4712
0.0125
L5984

63,2467

o.

0.3242
0,1471
3.3445

RESIDUES
PER 1000
TOTAL KESTD,

0.
0.
0.
0
47.39
0.
16,97
25,19
29.47
49,69
411.17
29.67
3.90
77,95
1,94
64,14
109.72
0.
10.70
73.68
0.
0.30
0.
39.07
n.20
9.46

1000.00

MICROGRAMS
PER GRAM

CO

0.

O-

D.
398.8755

0.
123,3435
167.3981
274,2354
361.,8086
1952,0963
167.1788

29.8524
577 .5656

18,2796
532.0888
910,2338

0.
122,6155
769,7332

6875,8600

C.
58,0849
26,3535
56,8570

TOTAL WNITROGEN = MICROGRAMS

PERCENT
CONCEN-
TRATION

NITROGEN
MICROGRAMS PERCENT
Q. DQ
0. 0,
O. Q.
0. 0,
41.96 4,44
0. 0,
14,50 1,53
22.30 2,36
26,09 2,76
44,00 4,65
364,05 38,49
26,27 2.78

3.45 0.36
69.02 7.30
1.72 0.18
56,79 6,00
97.14 10,27
G. DO
9.47 1,00
65.24 6.90
QI Q.
0.54 0.06
D. o.
69.19 7.32
0.52 0.06
33,51 3.54
945,76 100,00
o.
4.54 .
2.06
46,82
999,18
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RUN NUMBER 1006A/10038

SAMPLE AKERA SOLUTA
LOCALITY ZANZIRAR, AFRICA
TYPE PERIUSTRACUM NO, 444
FACTOR 533,330
AClD AREA MICRUMULES M]CROMOLES RESTDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL RESID. TRATION
CYSTEIC aCID b 0, 0. 0, 0. 0. 0, 0.
TAURINE J 0. 0, 0. 0. 0. 0. 0,
METHIONINF SULFOXTU=S 1535 0,u074 6.1736 N, 0. 0. 0. 0.
OH = PROLINE 2504 U.1204 105.2982 18.62 13807.7537 1.97 1474417 1,64
ASPARTIC aclL 242500 1.0021 835,0532 147,65 111145,5780 15,84 11690,74 13,00
METHIONINE SULFINE i G, 0. 0. 0. 0. 0. 0,
THREON] Vi 252249 0.2271 189,2514 33.46 22543,62990 3.21 2649 ,52 2.95
SERINE 118710y Us76ub 633.,6051 112.07 66606,5728 9.49 8873.27 9.87
GLUTAMIC acly 213500 0,8882 /36,0219 130.14 4108290,9019 15,43 10304.31 11.46
PROUL INE 16190 0.3023 251.9442 44,55 29006,3374 4,13 3527.¢2 3,92
GLYCINE 123700 Ue5047 420,5750 74,36 31572.5616 4,50 5888,05 6,55
ALAN]NE 197700 0.0870 572.5090 101.23 51004,8244 7.27 8015,13 8,92
CYSTINE [HALF) 150y Ueuti2l 10,1091 1.79 1224,4189 0.17 141,53 0,16
VAL INE 122400 0,4935 411.2887 72,72 48182,4684 6.87 5758,04 6,41
METHIONINE 9331 Usddud 33,6931 6.94 5859.6654 0,84 549.76 0.61
ISOLEUCINF 45270 U,S885 319,6202 56,51 41927.7823 5,98 4474,68 4,98
LEUCINE 1°234d04¢ U,0102 511,02938 90,36 67036,8262 9,55 7154,41 7.96
pora U 0. 0. 0. 0, 0, 0, 0.
TYROS TNE 1917y 0,084 67,0230 11,85 12143.9004 1,73 938,32 1,04
PHENYLALAN] NE 0423y 0.,2713 226.0815 39,97 37346,3964 5,32 3165.14 3.52
BETA = alawln- u U, 0, 0. 0. 0. 0. 0,
UH = LYSIvc v 0. 0, 0. 0. 0, 0. 0,
URNITH] S g . U, 0. 0. 0. 0. 0.
LYSINE ¢716y U,1288 107,3683 18,98 15696.,1753 2.24 3006.31 3.34
HISTINDINE h] U, 0. 0. 0. 0. 0, 0.
ARGININE 4491y U.2682 219.3719 38,79 38216,7828 5,45 12284,83 13.67
TOTALS 66,7875 5656.2166 1600.,00 701612.5908 100.00 8989%,44 100.00
UKe A J 0. 0. 0. 0.
GLUCOSAM] e 25049 0.,2792 232.6476 41683,4783 3257.07
GALACTOSAMINE 6000 0,0347 28,9351 5184,2964 405.09
AMMONT A 203800 U.7785 648,7237 11028,3036 9082,13
TOTAL NITROGEN MICROGRAMS 102639.,73
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RUN NUMRER 1314a/13098

SAMPLE AFLYo>TlA WILLCOXI
LOCALITY CLEARWATER, FLORIDA
TYPE SreLL
FACTOR 10.200
ACQD AREA MICROMOLES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1U00 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL KKESID. TRATION
CYSTEIC ACID 1212 0.0051 0.0517 0. 0. 0. 0. 0.
TAURINE 0 U, 0. Ne 0. 0. 0. 0.
METHIONINF SULF PATUES U U, 0. e 0. 0. 0. 0.
UH = PRULINE U U. 0, N 0. 0. 0. 0.
ASPARTIC ACTD 715950 U.26u4 2.6558 12R. 27 353,4838 13.74 37.18 10.18
METHIONLNS SULF I U U 0. N, 0. 0. 0. 0.
THREUN | 1 81900 U.1148 1.1612 56409 138.,8271 5.38 16.26 4,45
Skk|ivE 44060 (.1834 1.8708 G036 196.6029 7.64 26.19 7.17
GLUTAMLC ACTUD 0921U U.25¢1 2.6122 126416 384,3302 14,63 36.57 10.02
FROL INE 5561 0,06v) 1.0102 48.79 116.3032 4,52 14,14 3.87
GLYCINE 29240 U.2172 2.2124 107,00 166.,3094 6,46 31.02 8.50
ALAN [ NE 455640 00,1675 1.6886 81.56 150.4404 5.85 23.64 6,48
CYSTINFE (HALF) 0 u. 0. 1.79 4,4841 0.17 0.52 0.14
VAL [ nNE «4060 Usidod 1.5686 75,76 183.7648 7.14 21.96 6.02
METHION] e K483 3.0307 0.3132 15,13 46,7385 1.82 4,39 1,20
ISOLEUCINE ¢6/20 £.0948 0.9571 46,23 125.5569 4,88 13.40 3.67
LEUCINE 48950 Vel765 1.7594 84,98 230.8029 8.97 24.63 6.75
VUPA 1 0. 0. 0, 0. 0. 0. 0.
TYROSINE 5400 0,0189 0.1831 8.85 33.1835 1.29 2.56 n,70
PHENYLALANINE 12430 G.0445 0.4536 21.91 74,9330 2.91 6.35 1,74
BETA - ALANINE i U, 0. 0. 0. 0. G. 0,
UH = LYSINE 0 0. 0. 0. 0. 0. 0. 0.
URNITHINE U u. 0 D 0. 0. n. 0.
LYSINE 9899y U.Uu592 0.6042 29,18 88,3350 3.43 16.92 4,63
HISTIDINE 951 U.,u073 0.0744 3460 11.5509 0,45 3.13 0.86
ARG ININE 19u82 U.1519 1.5398 74,37 268.2564 10.42 86.23 23.62
TOTALS 2.0313 20.7196 1000.00 2573.4030 100.00 365.09 100.00
UREA g 0. 0. 0. G.
LLUCUSAMIME 13060 U.UBY7 D.9152 163.9821 12.81
GALAZTOSAMINE 360 0.00¢7 0.0277 4,9542 .39
AMMON] A 140500 t.6065 6.1865 105.1702 86.61

TOTAL NITROGEN - MICROGRAMS 464.90
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RUN NUMBER 1206A/120%8

SAMPLE ARCAITECTONICA NOBILIS
LOCALITY MIDDLE ATLANTIC COAST
TYPE SHELL
FACTOR 1.111
ACID AREA MICROMULES MICROMOLES  RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL KESID. TRATION

CYSTEIC ACID 1029 -0,0049 0.0055 0. 0. 0. 0. 0,
TAURINE 0 0. 0. 0. 0. 0. 0. 0.
METHIONINE SULFOXIUES 0 0. 0. o 0. 0. 0. 0.
UH = PROLINE 0 0. 0. 0, 0. 0. 0. 0.
ASPARTIC ACID 20870 0,0894 0.0993 132,22 13,2197 14,77 1.39 11,85
METHIONINE SULFONE 0 0. 0. 0. 0. 0. 0. 0.
THREONINE 8513 0.0306 00,0428 57.04 5,1035% 5.70 0.60 5.11
SERINE 12950 0,0593 0.0658 87.64 6.9182 7.73 0.92 7.86
GLUTAMIC ACID 16720 0.0772 0.0857 114,12 12.6123 14.09 1.20 10.23
PROL INE 23500 U.0645 0.0672 89,50 7.7398 8.65 0.94 8.02
GLYCINE 2364y U.1078 0.1197 159,40 8.9886 10.04 1.68 14,29
ALANINE 13170 0.0550 0.0611 81,31 5.4417 6.08 0.86 7.29
CYSTINE [WALF) 916 0.0069 0.0077 15.49 1.4097 1.58 0.16 1,39
VALINE 6654 0.0274 0.0304 40,46 3.5603 3.98 0.43 3.63
METHIONINE 2934 V.012¢6 0.0140 18,67 2.0925 2.34 0.20 1.67
ISULEUCINF 5456 0.0241 0.0268 35.70 3.5178 3.93 0.38 3.20
LEUCINE 11440 0.0512 0.0568 75.67 7.4565 8,33 0.80 6.78
UOPA 0 0. 0. 0. 0. 0. 0. 0.
TYROSINE 2185 0.00v5 0.0105 14,03 1.90990 2.13 0.15 1,26
FHENYLALANINE 3063 0.,0130 0.0145 19,24 2.3872 2.67 0.20 1.72
BETA = ALAN[N= J 0. 0. 0. 0. 0. 0. 0,
UH =~ LYS[NE 872 0.,0018 0.0020 2,66 0.3240 0.36 0.06 0.48
URNITHINE ] G, 0. 0 0. c. 0. 0.
LYSINE 3394 06.0175 0.0194 25,67 2.8412 3.17 0.54 4,64
HISTIDINE 665 0.0040 0.0044 5.86 0.6830 0.76 0.18 1.58
ARGININE 2638 C.0170 0.0189 25.12 3.2878 3.67 1.06 9.01
TUTALS 0.6775 0.7527 1000.00 89,4928 100.00 11,73 100,00
UREA g 0. 0. 0. 0.
GLUCOSAMNE 2479 0.0134 0.0149 2.6681 0.21
GALACTOSAMINE 1200 0.0067 0.0074 1.3245 0.10
AMMOWI A 214904 0.5866 0.6517 11,0791 9.12

TOTAL NITROGEN - MICROGRAMS 21.17
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RUN NUMBER 1321A/13168

SAMPLE LLLA STRIATA
LOCALITY VIEJA, DOM. kEPUBLIC
TYPE SRELL
FACTOR 2.500
ACID AREA MICRUMCLES MICROMGLES RESILUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN=- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 1401 0.0059 0.0146 iR 0. 0. 0. 0.
TAURINE v 0. 0. 0. 0. 0. 0. 0.
METHIONINE SULFOXRILES 212 0.U0U9 0.0022 0. 0. 0. 0. 0.
UH = PROLINF 0 0. 0. 0. 0. 0. 0. 0.
ASPARTIC ACID 9821 0.0337 0.0842 171,01 11.2031 18.70 1.18 14,83
METHIONINE SULF UwE o 0. 0. 0. 0. 0. 0. 0.
THREONINE 2611 G.0093 0.0233 47,33 2.77590 4,63 0.33 4,10
SERINE 586U 0.0241 0.0603 122,51 6.3370 10.58 0.84 10,63
GLUTAMIC ACID 5612 0.0208 0.0519 105.48 7.6382 12.75 0.73 9.15
PROL INE 672 0.0120 0.0299 60.79 3.4447 5.75 0.42 5.27
GLYCINE 5486 0.0201 0.0503 102.16 3.7748 6.30 0.70 8.86
ALANINE 3992 0.0145 0.0363 73.68 3.2308 5.39 0.51 6,39
CYSTINE [HALF} - 0 G. 0. 21.31 1.2704 2.12 0.15 1.85
VALINE 3818 0,0143 0.0333 67.69 3.9030 6.52 0.47 5.87
METHIONINE 406 0.0015 0.0037 11.58 0.8503 1.42 0.08 1.00
ISULEUCINF 2148 0.0075% 0.0189 38,32 2.4739 4.13 0.26 3.32
LEUCIME 4276 0.0153 0.0381 77.48 5.0029 8.35 0.53 6,72
DOPA 0 L. 0. 0. 0. 0. 0. 0.
TYROSINE 718 0.00¢4 0.0060 12,13 1.0814 1.81 0.08 1.05
FHENYLALAMINE 584 0.0014 0.0034 6.98 0.5674 0.95 0.05 0.61
BETA = ALANINE u 0. 0. 0. 0. 0. 0. 0.
OH = LYSIKE 1 0. 0. 0. 0. 0. 0. 0.
URNITHINE U 0. 0. 0, 0. 0. 0. 0.
LYSInE 1400 0.00u4 0.0210 42,74 3.0752 5.13 0.59 7.41
HISTININE 159 u.0012 0.0031 6.20 0.4733 06.79 0.13 1,61
ARGININE 312 0.U004 0.0161 32.63 2.7978 4,67 0.90 11.32
TOTALS 0.1986 0.4966 1000,00 59.8992 100.00 7.95 100.00
UKEA 0 U, 0. 0. 0.
GLUCUSAMINE 265 0.0018 0.0046 0.8155 0.06
GALACTOSAMINE i} 0. 0. 0. 0.
AMMONTA 44939 0.2712 0.67690 11,5263 9.49

TOTAL NITROGEN - MICROGRAMS 17.50
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RUN NUMBER 13123A/1i10618

SAMPLE CAVOLINA TRIDENTATA'
LOCALITY ATLANTIC TROPICS
TYPE SHELL
FACTQOR H.928
ACILD AREA MICRUMULES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN~ MICROGRAMS PERCENT
TOTaAL WESID. TRATION

CYSTEIC aCID ¥338 Uer 045 Uou4C3 0. 0. 0. 0. 0.
TAUKINE U U, 0, O . 0 0. . 0.
METHIONIwWE SuLt IXTok> 25938 0.01¢3 L.1096 0. 0. 0. 0. 0.
OH = PROLJnNF U U U, 0, 0. 0. 0. 0.
ASPARTIC AuLTD 1277u Ueub47 (.4884 119.38 65.0024 13.47 6.84 11.36
METHIONINE SULF .- J U, U, 0. 0. 0. 0. 0.
THREUONINE 496> bel290 Lec055 50.23 24,4798 5,07 2.88 4,78
SERINE Rosnl Usud¥? 03697 85,49 36,7527 7.62 4,90 8,13
GLUTAMIC aACTD 960y UDeudsl 0.3955 96.66 58.1926 12.06 5.54 9.20
PROL INE 290u 0.0708 V.6812 166.50 76.4229 16.25 9.54 15,84
GLYCINE 14514 Uechol 0.,5906 144,56 44,5354 9,19 8,27 13,73
ALANINE RSLS Jd,ud47 0.3098 75.73 27,6023 5.72 4,34 7.20
CYSTINE [HALF} S$42 G, L0e6 G.0231 12,71 6,297¢C 1.31 N.73 1,21
VALINE a5B¢ U, 0271 (.2416 59,05 28,3010 5,87 3.38 5.62
METHIONTWNF $54 . toid 0.u1%4 27 .48 16,7726 3,48 1.57 2.61
ISOLEUCINE 348y G,0123 U,15686 33.44 17.9457 3.72 1.92 3.18
LEUCINE 5418 v,lzaz 0.,21583 52.88 28,3785 5.88 3.03 5.03
DOPA [T} U, 0. 0. 0. 0. 0. c.
TYROSINE 1800 t.Cnvs8 0.0697 17.05 12,6380 2.62 0.98 1.62
PHENYLALANINE 2¢6U L.00v4 G.083% 20.41 13,7921 2.86 1.17 1.94
BETA = ALANIN- Q 0, Co G 0. 0, C. 0.
OH = LY¥YS]re ] U 0. 0. 0. 0. g. 0.
URNITHI J U e, G 0. 0. 0. 0.
LYSINE 2000 Ulii1egb 1,1123 27.45 16,4174 3.40 3.14 5.22
HISTIDINE 750 CotQlan £.0369 6,75 6.1898 1,28 1.68 2.78
ARGININF 10u geLlus G.0058 1.41 1.0034 0.21 0.32 0.,54
TOTALS G.a64L7 4,1130 1000,00 482,5235 100,00 60,21 100,00
UREA v 0. 0 0. 0.
GLUCOSAM[wE RERYS Uoti2d s 0.1698 33,9992 2.66
GALACTOSAMINE U U, 'l 0. 0.
AMMONTA 1990y C.i543 L.4850 8,2444 6.79

TOTAL NITROGEN = MICROGRAMS 69.65
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RUN NUMBER Y61A/9758B

SAMPLE CREPIDULA FORNICATA
LOCALITY w00DS HOLE
TYPE SHELL
FACTOR 10.000
ACID AREA

CYSTEIC acCID
TAURINE
METHIONINF SULFOXIUES
OH = PROLINE
ASPARTIC ACID
METHIONINE SULFONE
THREONINE
SERINE
GLUTAMIC aClV
PROL INE
GLYCINE
ALANINE
CYSTINE [HALF)
VALINE
METHIONINE
ISOLEUCINE
LEUCINE

UOPA

TYRCSINE
PHENYLALANINE
BETA = ALANINE
OH = LYSINE
ORNITHINE
LYSINE
HISTIDINE
ARGININE

TOTALS

UREA
GLUCOSAMINE
GALACTOSAMINE
AMMONT A

330¢C
2264
3471

$0380

18840
16770
20670
1731
28670
16890
697
15704

11334
15864

700
3675

8310
1000
6000

1982
600
94670

B

MICROMULES

U.0136
U,0096
L.0148
U,

0.1208
0.

0.,07¢2
0.0668
0.0844
0.0309
6.1174
0.0715
0.0056
0.0624
c-

U.0451
U.0634
0.

0.0030
U,0158
0.

G.

0.

0.0355
0,0050
0.,0360

0.8787

Q.

0,00v1
0.0030
0.2985

MICROMOLES
PER GRAM

0.1357
0.0960
0.1480
0.

1.2082
0.

0.7216
0.6681
0.8444
0.3094
1.1736
0.7146
0.0556
0.6244
0.

0.45190
0.6336
.

0.0297
0.1581

(=N =]

00,3549
0.0497
0.,3604

8.7369

QQ

0,0910
0.0298
2.9850

RESIDUES
PER 1000
TOTAL REST

TOTAL NITROGEN

MICROGRAMS
PER GRAM
o.

0.
0.
0.
0.
160.8104
0.
85,9525
70.2135
124,2311
35,6193
88,0989
63.6653
29.7595
73.1460
19.9439
59.1668
83.1208
0.
5.3754
26.1163
0.
0.
o.
51.8872
7.7079
62.7897

1047.6046

.Q.
16,2972
5.3444
50,7454

= MICROGRAMS

PERCENT
CONCEN-
TRATION

NITROGEN
MICROGRAMS PERCENT
0. 0.
0. 0.
0. 0.
0. 0.
16.91 11.83
D. D.
10.10 7.06
9.35 6.54
11.82 8.26
4,33 3.03
16.43 11.49
10.00 6.99
3.44 2,40
8.74 6.11
1.87 1.31
6.31 4,41
B.87 6.20
0. 0.
0.42 0.29
2.21 1.55
0. 0.
0. 0.
0. 0.
9.94 6.95
2.09 1.46
20.18 14,11
143.03 100.00
O.
1.27
0.42
41,79
186.51
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RUN NUMBER

12Una/12728

SAMPLE CYPRAEA LEGQRA
LOCALITY MIAMI, FLORIDA
1YPE SHE_L
FACTUR 1.220

ACID AREA
CYSTEIC ACID 4672
TAURINE J
METHIONTNE SuLFaalved J
UH =~ PROLINF ]
ASPARTIC ACID /0350
METHIONINE SULFCIE U
THREONINE 25960
SER[NE 372840
GLUTAMIT aClp /456U
PROL INE 83872
GLYCINE 28610
ALANINE 28240
CYSTINE [HALF] 2¢61
VALINE 283881
METHIONINE 65538
ISOLEUCIHE 17640
LEUCINE 73820
UOPA 4
TYROSINE 5043
FPHENYLALANINE 19270
<ETA = ALAN]NE v
UH = LYSIwne U
URNITHNE U
LYS'NE 5256
HISTID[NEe 1214
ARGININE 10230
TOTALS
UREA ]
GLUCUOSAMIME 296/
GALACTNSAMINE 159740
AMMONT A 05850

MICRUMULES

V.0093
0.0809

2,13v9

u,02u4
t.1203
U.51861

MICROMOLES
PER GRAM

0.0244

0.0875
0.
0.
0.
0.0393
0.0116
0.1012

2.6749

0.

0.0255
0.1503
0.6476

RESTUVES
PER 1000
TOTAL RESID.

D.
0.
G
0.
113,300
o.
93.57
72447
128,92
69,86
100.68
99.66
13.62
46,41
10.77
29.02
123,39

TOTAL NITRGUEN =

MICROGRAMS
PER GRAM

0.

0.

0.

0.
40.1251

0.
29.7375
20.3194
50.6040
21.4574
20.1643
23.6888

4,4019
14,5057

4,2896
10.1581
43.1846

0.

4.2496
14.4578

.

oo o

5.7479
1.8070
17.6243

326.5230

0.

4,5654
26,9328
11.0097

MICROGRAMS

PERCENT
CONCEN-
TRATION

0.

NITROGEN
MICROGRAMS PERCENT

0. 0.
G 0.
0. 0.
0. 0.
4,22 9.94
0. 0.
3.50 8.23
2.71 6,37
4.82 11.34
2,61 6.14
3.76 8,85
3.72 8,76
0.51 1,20
1.73 4.08
0.40 0.95
1.08 2.55
4.61 10.85
0. 0.
0.33 0.77
1.23 2,88
OQ Q.
c. Q.
0. 0.
1.10 2.59
0.49 1.15
5.67 13.34
42.48 100,00
0.
0.36

2.10

9.07

54.00
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RUN NUMBER

1297A71295H

SAMPLE DUOLABELLA SCAPULA
LOCALITY

TYPE PERTUSTRACUM
FACTOR 509.100

CYSTEIC ACID
TAURINE
METHIONINE SULFOIXTUES
OH - PROLINE
ASPARTIC aCID
METHIONINE SULFONE
THREONINE
SERINE
GLUTAMIC aClID
PRUL INE
WLYCINE
ALANINE
CYSTINE [HALF)
VALINE
METHIONINFE
ISOLEUCTIHE
LEUCINE

DOPA

1YROSINE
PHENYL ALANMINE
dkTa = ALANINE
OH - LYSINE
ORNITHINE
LYSINE
HISTIDINE
ARGININE

10TALS

UREA
GLUCGSAMIME
GALACTOSAMINE
AMMONT A

AREA

1773

]

0

v
257204
]
¥9310
167200
2v2600
1150u
150800
141600
J
126200
870>
126000
1v0400
0
14/60
87354y

]
Jesed
3536
103700

CALAPAN, MINDORO, PHILIPPINE 1SL.!

MICROMULES

0.4796

0.1941

6.5356

u.

0.22%5
0.0251
0.6258

MIGCROMOLES
PER GRAM

6.7589

801.5787
0.
324.1548
625.6494
681.5307
186.1915
435.9680
467.7637
0.
401.4002
28.6469
402.2708
617.5264
0.
44,6162
284,0816

176.4256

5941.4937

0.
204.99¢5
22.8370
568.9419

RESTULUES
PER 1000
TOTAL RESID,

1000.00

TOTAL NITROGEN

MICROGRAMS
PER GRAM

0.

0.

0.

0.
106690.1307

0.
38613.3221
65749,4944
100273.6051
21436.2217
32728.1199
41673.0646
586.2929
47024,0303
4274.6955
52769.8786
81007.,1082

0.
8084.0055
46927,.4315

30151.3427
38895,9361
30735.1411

747619.8154

0.
36728.5106
4091.7107
9672.0120

MICROGRAMS

PERCENT
CONCEN-
TRATION

4.03
5.20
4.11

100.00

NITROGEN
MICROGRAMS PERCENT
0. 0.
0. 0.
0. 0.
0. 0.
11222.10 11.17
0. 0.
4538.17 4,52
8759.09 8.72
9541.43 9.50
2606.68 2.59
6103.55 6,07
6548.69 6.52
67.77 0.07
5619.60 5.59
401.06 0.40
5631.79 5.61
8645.37 8.60
0. 0.
624.63 0.62
3977.14 3.96
0. 0.
0. 0.
c. 0.
5774.93 5.75
10528.68 10.48
9879.85 9.83
100470.53 100,00
0.
2869.90
319.72
7965.19
111625.33
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RUN NUMBER 1267A/12648

SAMPLE FISSURELLA BARBADENSIS .
LOCALITY PUERTO RICO
TYPE SHELL
FACTOR S350
ACID AREA MICRUMOLES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 1/78 J.,d074 0.0248 0 0. 0. 0. 0.
TAURINE 453¢ 0.3175 0.0583 0, 0. 0. 0. 0.
METHIONINF SULFOXIJES v U. 0. 0 0. 0. 0. 0.
UH - PROLINE U G. . 0. 0. 0. 0. 0.
ASPARTIC acCly 1e1800 U.4175 1.3904 119.07 185.0688 13.20 19.47 11.17
METHIONINE SuULt Jik U U 0. 0 0. 0. 0. 0.
THREQON ] WE 2705u 0,207 0.68>51 58.67 81.6131 5.82 9.59 5.50
SERINE 662354 0.,2738 0.9119 78,09 95,8310 6.84 12.77 7.32
GLUTAMIC aACID Y7000 i.3569 1.1952 102.45 175.8537 12,55 16.73 9.60
PROL INE 1950 g.39u9 1.3018 111.47 149,8710 10.69 18.22 10,45
GLYCINE 1163500 v.4204 1.64199 121499 106.5922 7.61 19,88 11,40
ALANINE 1u040u U.5648 1.2149 104.03 108.2327 7.72 17.01 9,76
CYSTINE [HALF! U U. 0. 64,35 8.9808 0.64 1.04 0.60
VAL IivE o444y 0.2110 0.7025 60,16 B2.2974 5.87 9.83 5.64
METHIONINE ¢029u U,0734 0.2446 20.94 36,4965 2.60 3.42 1.96
ISULEUCINE 38Y9u U.13¢9 0.4560 39.05 59,8138 4,27 6.38 3.66
LEUCINE /9494y U.2836 0.9444 80.87 123.8800 8.84 13.22 7.58
UoPA U U, 0. 0 0. 0. C. 0.
TYROSINE 2042u 0.%679 0.2261 19.36 40.9665 2.92 3.17 1.82
PHENYLALAINE $948u J.14c¢7 0.4751 40,069 78.487¢6 5.60 6.65 3.82
bETA =~ ALAvIwnr i U, U, N 0. 0. 0. 0.
UH =~ LYS[nE J 0. 0. N, 0. 0. 0. g,
ORNITH]NE Pl U. 0. 0. 0. 0. 0. 0.
LYSTwe u9e 0.0544 0,1813 15,52 26.4994 1.89 5.08 2,91
HISTINDINE 665¢ L.051 0.1700 14,56 26.3774 1.88 7.14 4,10
ARGIVINE 3200 0.02538 0.0843 7.22 14.6866 1.05 4,72 2.71
TOTALS $5.5095 11.6865 1000.,00 1401.5486 100.00 174,32 100.00
UREA 1] U. 0. 0. 0.
GLUCOSAMINE 800U 0.0055% 0.0183 3.2793 0.26
GALACTUSAMINE 40y 0.0080 0.0100 1.7971 0.14
AMMONT A /140y 0.4309 1.4349 24,3932 20.09

TOTAL NITROGEN - MICROGRAMS 194,81
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RUN NUMRER
SAMEL e
LOCaLIl Y
TYPe

FACI IR

SHELL

ACLE

CYSirie ACLL
TAUK I NF

METH IO N Suih OXTURS

UH = Pl INF
ASParxT L alln
METHTO [ - Qi by
FHREUN tF

SERNE

LGLUraML 2y

PROL EN-

Fra(_\ PN

ALAN [N+

CYSTH IMr [HALFD
VAL I NE

METH . Unine

1501 N RN

LELL .
LOP A
TYRCS bk
PHEICYL ab AN
HeTa = S AaNTNr
Ur = LyYys)uke
URRM G e
LYSinr

HIST i oy

ARG LM Dz

T

101

UKE A
bLue
GAL S
AN LA

Y41lA/793698
GASTROPODE, ORDER INDEFINABLE
BAJA CALIFORNIA, MEXICO

169.2690

AREA

¢247¢
1085y
315
1¢940u
v

/=50
1¢821%u
zZuly
I rFwaY
loysdu
D7v54
217/0vu
/649
9/2v
$31l6u
clcdu
[y
51v4y
Y4
Sudu
[4:B3-1%
4932
1unogu

J
“AZ14
1500y

229200

MICROMOLES

t.Uuv24
Uouant
0.0141
0.

U.2427
0.

U.2¢%19
U.5-37
U.38595
U.2118
Uu./n382
0.24n7
0,414
0.2933
0.05v2
U.15.6
V. U8YS
0.

b.ei51
u.0744
U

u.0-45
U,

U.1s8¢21
J,U~24
U.on1s

5.44:8

U,
U,z148
U,
0.v749

MICRUMOLES
PER GRAM

71.0715
i5.4476
10.8217

s03.6568
587.,0905
LRI, 7696
$512.6909
225.6074
2).1707
110.4832
A~1.8006
0.
211.6194
57,1901
0.
18.8214
U.
1'1,6329
19.5559
447,3095

4in5.2508

0.
163.6938

U.
711.4486

ReSTDUES
PER 1000
TOTAL RESID.

e
G
1
3-

101,38
0.

53,94
96477
672473
94,56
141,03
45,59
95.57
54,19
Q.60
24,14
14.85
N
SN.63
13.74
0.
4,52
_4-
24,41
a,7y
107,45

inpGn.oo

TOTAL NITHOGUEN -

MICRORRAMS
PER GRAM

56173.6525
0.
26746.1493
42334.4786
38420.6100
45521.7103
44072.8823
16906.5734
481R9.5264
26426,9034
5960.5110
13181.,389%
8107.0031
[UN
38343,38175%
9448,0573
0.
3052.6404
6.
14857.713¢9
3034.291¢
77925.7821

»18506.1904

0.
29329.u260
0.
172094,6259

ICROGRAMS

PERCENT
CONCEN=
TRATION

U.

NITROGRN

MICROGKAMS  OERCENT
. Je
te 0.
" e
{1 G
908,57 7.45
e toe
3144,44 3.96
5638v.76 /.11
EBHS L HT 4,61
501l.20 6.95
R219.27 10,36
2056.77 3.35
557,12 7.02
315F .50 5.98
554 .22 0.71
1406,77 1.77
865,21 1.09
[N 0.
29672.67 3.74
80,73 1,01
1 0.
227.00 n.66
r. g.
2E45, 7y 3.59
B21.3% 1.04
Z5149,58% 31.59
79805 .50 100.00
U
2e91.71
oGhi .28
919548.54
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RUN NUMBER
SAMPLE
LOCALITY
TYPEE
FACTOR

ACID
CYSTEIC aClD
TAURINE
MEIAHIONINFE S
CH = PRCLINE

ASPARTIC all
METHIONINE S
THREONINE
SERINE
GLUTAMIC acul
PRUL INE
ulLYCINE
ALAN T N
CYSTINE
VAL INE
METHIONINF
ISOLEUCENF
LEUCINE
DUPA
TYKOSINE
PHENYLAL AT
BETA = apAan]
UH = LYSint
URNITHINE
LYSTne
HISTIUINE
ARGININE

{HAL

TOTALS

UREA
GLUCOSAMINE

GALACTOUSAMINE

AMMONT A

138vAa/18387s
HALTOTIS CRACHFORDI
SAN DIEGO, CALIFORNIA
St

20,000

WREA

ULF oA v u
U ced2lu

ULk - y

U

P

-

N+ u

2650
36>
22/0¢

S148>
37492
Y39uu

MICRUMULES

Suleb

— Cc o
>
(e
~

R o kS a4
G NG

T O AN

o0 = T

~
N

TCC ¢ L o ©C
o ~N
~ G T

C e
>3
4
>

N
(ol le7

- =
.
¢
«J
n
[

[ =
. .
P
T

<

$
304
.41c?

oo

L.z156
b.lbzle
C.0667

MIGCROMOLES
PER GRAM

0.0329

x oo
. o e
o~
o e
o &
> g

Nel
i~
(8 2
-
~
N

0.

4.2714

6.5715
11.3337

REST
PER
TOTAL

f
P

14

DUES
10on
=ESTD.

40
72
-X)
06

/1
W92

-

TOTAL NITROGEN -

MICROGRAMS
RPER HRAM

ococ oo

2039.6195
0.
244,1067
1082.260%8
812.0596
441,2467
1406,4444
1201.6791
4.5848
270.7739
63,3395
179.8513
312.9974
34,2172
554.1432
4k2.,177¢

1452 .6688

11058.7821

0.
765.3039
102.4021
192.6735

MICROGRAMS

PERCENT
CONCEN=
TRATION

100.00

NITROGEN
MICROGRAMS SERCENT
G 0.
[ 2.
Qo DQ
0. 0.
214,54 12,51
C. 0.
28.69 1.67
144,18 8,41
77.27 4,51
53.66 3.13
262.29 19.30
188,84 11.01

2.53 0.03
3236 1.89
5.94 0.35
19.19 1.1¢
33.40 1,95
2.43 0.14
42,82 2,50
39.17 2.28
G g,
.92 0.05
Go 0.
76,01 4,43
25.56 1.49
466,96 27.23
1714.76 100,00
0.
59.80
8.00
158.67
1941.23
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RUN NUMBER 1384r/134b8

SAMPIE JANTHINA JANTWINA
LOCALTITY TAPE FLORIDA KFY, BISCAYNE, (LORIDA
TYPE SHELL
FACTUR Z.38¢C
ACLD AREA MICRUMOLES

CYSTeIC ACID
TAURINE
METHIONINF SULFGxTORES
UH = PROLIWE
ASPARTIC #0110
METHLONTME SULF 2uE
THREON]HE
SERIMNE
GLUTAMIC ACTD
PROL I NE

GLYC] MNE
ALAN] NE
CYSTINE [=ALF!
VAL [NE
METHIONINE
1SULEUCINF
LEUCINE

LOPA

TYHUSINE
PHENYLALANINE
BETA = ALAfIRS
OH - LYS]\e
URN] THINE
LYSINE
HISTIDIME
ARGININE

TOTALS

uREA
GLUCLSAMINE
GALACTOSAMINE
AMMONT A

8/09

559y
1878
27890

L1604
.10c4
1572
L0589
L1147
L1850
J1Ec4
0,0946s
U.ud74
L.CE29
(.15063

o oo

c T ocococcoc

.U208
JUEUS

JU766
U025B
«UEBS

1.6937

L.

(,03e5
g.ul1e1
U.3494

MICROMOLES
FER GRAM

0.0343
G.
0.00%7
G.
0.6341
U
0.3411
0.5236
0.£789
0.3820
0.6161
6.5075
0.
0.3151
0.1579
0.1761
0.5004
0.
0.0693
0.2015
0.
0.
0.
0.2352
0.0282
0.2293

5.6402

0.

0.1281
0.0470
1.1634

RESTUUES
Pek 1000
TOTAL KEST

40,73

1000400

TCTAL NITROGEN

MICROGRAMS RPERCENT NITROGEN
PER GRAM CONCEN~- MICROGRAMS PERCENT
D. TRATION
0. 0. 0. Q.
0. 0. 0. J.
0. 0. c. 0.
0. 0. 0. 0.
R4,4053 12.17 8.88 9.60
0. 0. 0. 0.
40,6296 5.86 4,78 5.16
55,0240 7.94 7.33 7.92
99.8922 14,41 9.51 10.27
43.9849 6.34 5.35 5.78
46,2480 6.67 8,62 9.32
45,2119 6.52 7.10 7.68
2.9713 0.43 0.34 0.37
36.9140 5.32 4,41 4,77
24,8691 3.59 2.33 2.52
23.1033 3.33 2.47 2.66
65,6413 9.47 7.01 7.57
0. 0. 0. 0.
12.5487 1.81 0,97 1.05
33.2805 4.80 2.82 3,05
0. 0. 0. 0.
0. 0. 0. o,
0. 0. 0. 0.
34.3770 4,96 6.58 7.12
4,3738 0.63 1,18 1.28
39.9429 5.76 12.84 13.88
693.4178 100.00 92.52 100.00
0. 0.
22.9472 1.79
8.4149 0.66
19.7776 16.29
- MICROGRAMS 111.26
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RUN NUMBER 9&3A/G676b

SAMPLE LUNATIA TRISERIATA
LOCALITY WOODS HOLE
TYPE SHELL
FACTOR ir.0ud
ACID AREA MICROMULES MICROMOLES RESTUUES MICROGRAMS PERCENT N]ITROGEN
PER GRAM PER 1000 PER GRAM CONCEN= MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 2950 0,u1e?2 0.1216 N, 0. 0. 0. 0.
TAURINE 309 0.0013 0.0127 0. 0. 0. 0. c.
METHIONINE SULFOXIOES 2628 0.0112 6.1120 0. 0. 0. 0. 0.
OH = PROLINF J 0. . 0. 0. 0. 0. 0.
ASPARTIC ACID S831J 0.15¢4 1.5256 140,79 202.7863 15.78 21.33 12.26
METHIONINF SULFOF J 0. G. 0. 0. 0. 0. 0.
THREONINE 15984 b.0612 0.6120 56,56 72.9045 5,67 B.57 4,92
SERINE 2560 0.0869 0.8968 83.06 94,4554 7.35 12.58 7.23
GLUTAMIC ACIU 2898 U.l1c4 1.1838 109.40 174.1760 13.56 16,57 9.53
PROLINE 1274 0.0228 0.2277 21,04 26,2155 2.04 3.19 1.83
GLYCINE 41880 6.1714 1.7143 158,42 128,6914 10,02 24.00 13.79
ALANINE S0764¢ (.13C01 1.3015 120.27 115.9470 9.03 18.22 10.47
CYSTINE [HALF] 20y 0.0016 0.0160 10.66 13.9770 1.09 1.62 0.93
VALINE 16614 g.0661 0.6606 61.04 77.3856 6.02 9.25 5.32
METHIONINE 304 0.0012 0.0124 10,50 16.9577 1.32 1.59 0.91
ISOLEUCINF 11164 U, 0444 0.4443 41,05 58,2790 4.54 6.22 3.57
LEUCINE 20740 0.0829 0.8266 76,57 108.6965 8.46 11.60 6.67
DOPaA 3 0. 0. 1 0. 0. 0. 0.
TYROSINE 100U 0.0042 0.0424 3,92 7.6792 0.60 0.59 0.34
PHENYLALANINE 8213 0.0353 0.3533 32.65 58,3655 4,54 4,95 2.84
BETA =~ ALAWNINE J 0. 0. 0. c. 0. 0. 0.
OH - LYSINE 4 0. 0. 0. 0. 0. 0. 0.
URNITHINE 0 g. 0. 0. 0. 0. 0. 0.
LYSINE R721 0.0372 0.3722 34,40 54,4141 4,24 10.42 5.99
HISTIDINE 1096 U.00o4 0.0544 5,03 8.,4479 0.66 2.29 1.31
ARGIVINE 4241 0.0375 0.3749 34,64 65.3117 5.08 20.99 12.07
TOTALS 1.0867 10.8672 1000.00 1284,6903 100.00 173.98 100.00
UREA i 0. 0. 0. 0.
GLUCOSAMINE 1000 0.0046 0.0459 8.2226 0.64
GALACTOSAMINE 0 U, c. 0. 0.
AMMOINT A 15630 0.2385 2.3847 40.5395 33.39

TOTAL NITROGEN - MICROGRAMS 208.01
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RUN NUMRER 1401r/138968

SAMPLE MELAWELLA MARTINI
LocaLlity BROOME | WEST ALISTRALTA
TYPE Swik L
FACTOR 1.007
ACID AREA MICRUMULES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRaAM PER 1000 PER GRAM CONCEN~- MICROGRAMS PERCEN?
TOTAL KESID. TRATION

CYSTEIC acClm 1595 n,o0e7? 0.0111 0, 0. 0. 0. 0
TAUR INE ¢ 0. G. . 0. 0. 0. c.
METHIONINE SULF SxTuid i U, u. 0. 0. 0. 0. 0.
UH - PROLIWF S . 0. 0 0. 0. 0. 0.
ASPARTIC ACID cn9l n.0u312 0.0520 96,69 6.9149 11.74 0.73 8.68
METHIONINKF SULF N /90 U,u001 0.0052 0 0. 0. 0. 0.
THREUNINE 3587 0,011 g.0202 37.50 2.4003 4,07 0.28 3.37
SERINE 12434 0.4512 0.0853 155,74 8.963¢0 15.21 1.19 14,25
GLUTAMIC Aally 531¢ Loviv? 6.0328 60,98 4,8200 4.18 t.46 5.48
PRUL INE 1450 U,uln7 0.0312 58,062 3.5889 6.09 0.44 5.21
GLYCINE 16710 J.ub1d 0.1021 190,08 7.666R 13.01 1.43 17.07
ALANINE 17/10 Uoubss 0.,1073 199,66 9.5573 16.22 1.50 17.93
CYSTINE (WALF) " L. 0. 14,78 0.9620 1.63 0.11 1,33
VAL INE 3450 .ulél g.0202 37.53 2.3626 4,01 0.28 3.37
METHIONTWF LX) U.U0LS 0.,000% H,83 0.7082 1.20 G.07 0.79
ISULEUCTNE 123¢L U.0043 0.u072 13,40 0.9446 1.60 0.10 1,20
LEUCINE 4499 .1l 0.0268 49,80 3.5099 5.96 0.37 4,47
DOFA J U, 0. [ 0. 0. 0. 0.
TYROSINE /90 0.C026 6.0044 H.15 0.7934 1.35 0.06 0.73
PHENYLALANINE 1e7s 01,0088 0.0064 11.93 1.0591 1.80 0.09 1.07
BETA = ALANTw- 9 [ 0. N, 0. 0. 0. 0.
OH - LYSINE L U, 0. O 0. 0. 0. 0.
URNITHINE G U 0. e 0. 0. 0. 0.
LYSINE 113y U.0008 0.0113 20.98 1.6480 2.80 0.32 3.77
HISTIDINF 25u U,u019 0.,0032 5.95 0.4963 0.84 0.13 1.60
ARGININE 1098 0.0087 0.0145 26,95 2.5227 4,28 0.81 9.68
TOTALS L.3247 0.5413 1000.00 58,9186 100.00 8.38 100.00
UKE A u 0, 0. 0. 0.
GLUCOSAMINE i0s U.u0u7 0.0012 0.2216 0.02
GALACTOSAMINE 0 0. 0. 0. 0.
AMMONT A 17010 0.1027 0.1711 2.9092 2.40

TOTAL NITROGEN - MICROGRAMS 10.79
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RUN NUMBER 13b4A/1397B

SAMPLE NERLTA PLEXA
LOCALITY MAURITIUS |SLAND
TYPE SHELL
FACTOR 3.340

ACID AREA

CYSTEIC ACID
TAURINE
METHIONINE SULFOXIDES
OH - PROLINE
ASPARTIC ACID
METHIONINE SuLkGing
THREONINE
SERINE
GLUTAMIC ACID
PROL INE
GLYCINE
ALANINE
CYSTINE [HALF)
VALINE
METHIONINE
I1SOLEUCINE
LEUCINE

DOPA

TYROSINE
PHENYLALANINE
BETA = ALANINE
UR - LYSINE
ORNITHINE
LYSINE
HISTIDINE
ARGININE

TOTALS

UREA
GLUCOSAMINE
GALACTOSAMINE
AMMONNTA

1109
U
182/

0
»7630
0
26770
$2430
262840
9141
60790
56960
0
2644y
12434
122684
364840
U
1297¢
23524
U

35638

v
11600
4011
16330

i
1941
862
51040

MICROMULES

U.00C46
0.
0.0056

1.9185

0.

0.0183
0.0065
0.3080

MICROMOLES

PER GRAM

0.7422
0.6892
0.

0.3073
0.1498
0.1436
0.4334
0.

0.1436
0.2802

0.4302

6.3885

0.

0.0444
0.0216
1.0257

RESTDUES
PER 1000
TOTAL RESID.

0
0.
0
0.
103.08
0.
49,65
69,65
114,45
mbncb
116,29
107,99
1,73
48.15
26412
22.50
67.90
O
22.50
43.91
0.
1.25
.o.
36.22
16,06
67,41

1000,00

TOTAL NITROGEN

MICROGRAMS
PER GRAM

0.
0.
0.
0.
87.5658
.
37.8974
46.7128
107.4702
62.4132
55.7158
61.4037
1.3395
36,0017
24.8765
18.8385
56.8517
0.
26.0203
46,2896

15.9049
74.9474

795.,3353

0.

7.9565

3.8727
17,4374

MICROGRAMS

PERCENT
CONCEN=
TRATION

9.42

100.00

NITROGEN
MICROGRAMS PERCENT
D. c.
0. 0.
O- Q.
Q. D.
9.21 8.11
0. 0.
4,45 3.92
6.22 5.48
10.23 9.00
7.59 6,68
10.39 9.14
9.65 B8.49
0.15 0.14
4.30 3.79
2.33 2.05
2.01 1.77
6.07 5,34
0. 0.
2.01 1.77
3.92 3.45
c- o.
0.22 0.20
0. 0.
6.47 5.70
4,31 3.79
24.09 21.20
113.64 100.00
o-
0.62
0.30
14.36
128.92
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RUN NUMBER 972A/9378

SAMPLE NASSARIUS TRIVITTATUS
LOCALITY WOODS HOLE
TYPE SHELL
FACTOR 11.299
AClD AREA MICRUMOLES  MICROMOLES  RESIDUES MICROGRAMS  PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN= MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 1619 0.0087 0.0752 0. 0. 0. 0. 0.
TAURINE 504 0.0021 0.0240 0. 0. 0. 0. c.
METHIONINE SULFOXIJES 700 Uu.0030 0.0337 G 0. 0. 0. 0.
OW = PROLINE 0 0. 0. 0, 0. 0. 0. 0.
ASPARTIC ACID 13340 0.0531 0.5994 115.79 79.7852 12.91 8.39 10.77
METHIONINE SULFONE J 0. q. 0. 0. 0. 0. 0.
THREONINE 7503 0.0287 0.3247 62,72 38.6770 6.26 4,55 5.83
SERINE 7536 0,03u00 0.3392 65,53 35.6507 5.77 4,75 6.10
GLUTAMIC aCID 11520 0,0471 0.5317 102,71 78.2316 12.66 7.44 9.55
PROLINE 1600 0.,0286 0.3231 62,41 37.2005 6.02 4,52 5.81
GLYCINE 17959 0,075 0.8302 160,36 62.3229 10.09 11.62 14,92
ALANINE R757 0.0371 0.4186 80,87 37.2966 6.04 5.86 7.52
CYSTINE [HALF) 0 0. 0. 14,89 9.3381 1.51 1.08 1,39
VALINE 8143 0.0324 0.3659 70,68 42,8662 6.94 5.12 6.57
METHIONINE 1605 0,0067 0.0752 20,42 15,7732 2.55 1,48 1.90
ISOLEUCINF 631° 0.0251 0.2840 54,87 37.2616 6.03 3.98 5.10
LEUCINE 11570 0.0462 0.5223 100,89 68,5141 11.09 7.31 9.38
DOPA U . 0. 0, 0. 0. 0. 0.
TYROSINE 2000 0.0085 0.0958 18,50 17.3534 2.81 1.34 1.72
PHENYLALANINE 3000 U.0129 0.1458 28,17 24,0888 3.90 2.04 2.62
BETA = ALANINF 0 0. G. 0, 0. 0. 0. 0.
OH = LYSINE J g, 0. 0. 0. 0. 0. 0.
ORNITHINE J 0. 0. 0 0. 0. 0. 0.
LYSINE 2204 0.0094 0.1061 20,49 15.5099 2.51 2.97 3.81
HISTIDINE 704 U.003% 0.0393 7.59 6.0964 0.99 1.65 2.12
ARGININE 1u00 U,0060 0.0679 13,11 11.8243 1.91 3.80 4,88
TOTALS 0.4604 5.2023 1000,00 617.7904  100.00 77.91 100.00
UREA i 0. 0. 0. 0.
GLUCOSAMINE 500 0,003 0.025¢9 4,6453 0.36
GALACTOSAMINE U 0, 0. 0. 0.
AMMONTA 74870 0.2361 2.6674 45,3453 37.34

TOTAL NITROGEN - MICROGRAMS 115.62
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RUN NUMBER S10
SAMFLE PL ANJIR3IS, RECENT
LOCALITY HUNGARY
TYPE SkELL
FACTOR 99¥995,000
ACIND AREA MICRIMULES

CYSTRIC arln

TAURTNE

METHIONINF SJLPIX1JES
OH = PROLINE

ASPARTIC Avld
METHIONINE SULFONF
THREUNINE

SERINE
GLUTAMIC
FRUL [NE
GLYCINE
ALAN]NE
CYSTINE
VALINE
METH]ON] NF
[SOLEUCTNF
LEUCINE

U0OPA

TYROSInNe
PHENYLAL AN e
BETA = A_avIwn-
UH = Y3k
URINTTHTNE
LYSINE
HISTIDINE
ARG ININE

AC)u

[HALF)

TOTALS

UREA
GLUCOSAM] v
GALACTOSAV NS
AMMONT A

MICROMOLES RESTUUES
PER GRAM PER 1000
TOTAL RESID,

o. D.
0. 0.
U, 0,
D. Q.
3.7000 98.51
0. 0.
2.1000 55.91
2.3000 61.24
3.4000 90.52
2,200 58.57
4,3000 114,48
3.3000 8§7.86
U.7800 20477
2.3000 61.24
0.3900 10.38
1.4000 37.27
2.1000 55,91
0. 0.
2.5000 66.56
0. 0.
0. 0.
0.,6000 15.97
U 0.
3.0900 82.27
1.3000 34,61
1.8000 47.92
39.5600 10060,00
a.

0.

D.

0.

TOTAL NITROGEN

MICROGRAMS
PER GRAM

0.
o.
0.
0.
492.4700
0.
250,1520
241,7070
500.2420
253,2860
322.8010
293.,9970
94,4736
269.4450
58,1958
183.652¢0
275,47860
c.
452,9750
0.
0.
97.314n
0.
451,7271
201.7080
313.578n

4753,2015

o.
0.
0.
0.

MICROGRAMS

PERCENT
CONCEN=
TRATION

C.

6.60

100.00

NITROGEN

MICROGRAMS

0.
OO
0.
0.
51.80
0.
29.40
32.20
47.60
30.890
60.20
46.20
10.92
32.20
5.46
19.60
29.40
0.
35.00
DO
0.
16.80
0.
86.52
54,60
100.80

689,50

o.
o.
O.
0.

689.50

PERCENT

6.70
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RUN NUMHER  Sr

SAMPE SUPREMUS REVERTENS,
LOCALITY STEINKETIM
TYPE SHELL
FACTOR gedIye, U0
AL AREA

CYSTEIC acin
TAUR I NE
METHIONINE SULF JATU=S
UH = PRULT =
ASPARTI(C ACIUD
METHIONT 4E SuiLFIE
THREON [N
SERINE
GLUTAMIC Al
PROUL [ WE
GLYCINE
ALANTNE
CYSTINE (maLF)
VALINE
METHIDW] vF
ISOLEUCT o+
LEUCME

LOFA

TYROSTINE
PrenvLALAN] e
BETA = ALAVINF
UH = LYS]» e
ORINTITwIT v
LYSTinF
RISTIDINE

ARG n]nE

TOTALS

Uhe s
GLUCuSam[ =
GALAUTOSA Le
AMEONTA

TERTIARY

MICROUMNULES

MICRUMOLES
PER GRAM

O-
G.
c.
U
6.1900
U
U.058¢
0.1300
0.1704
0.1400
u.2200
0.,2200
0.031V
0.110U
0,039
0.0520
0.0943
G.
0,3390
0.0700
D.
0.
0.
G.0650
0.,0500
0.15600

1.8380

0.
0.
D.

RESTDUES
PER 1000
TOTAL wESID,

D.
G.
0.
0.
103,37
0
$1.56
70.73
92.49
76,17
119.70
119.70
14.87
59.85
21.22
28429
51.14
0.
21.22
38.08

1000.,00

TOTAL NITROGEN =

MICROGRAMS
PER GRAM

D-

0.

0.

Oa
25,2890

D.

6.9090
13,6617
25,0121
16,1182
16.5154
19.5998

3.7547
12.8865

5,8196

6.8214
12.38309

C.

7.U664
11.5633

0.

0.

D.

9.5023

7.758¢0
27.8736

228,4819

MICROGRAMS

PERCENT
CONCEN=
TRATION

QI

5.64

3,40
12,20

100.00

NITROGEN
MICROGRAMS PERCENT
O. OQ
:0 DD
0. 0.
o' Q.
2.66 7.65
Dv O.
C.81 2,34
1.82 .24
2.38 6,85
1.96 5,64
3.08 8.86
3.08 8.86
.43 1,25
1.54 4,43
06.55 1.57
N.73 2,09
1.32 3.79
G 0.
0.55 1.57
.98 2.82
C. 0.
0. 0.
0. 0,
1.82 5.24
2.10 6,04
B.96 25,78
34,76 100,00
0,
Q.
D.
0.
34.76
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RUN NUMBER  S»

SAMPLE 0xY3TNMA, TeRTIARY
LOCALITY STEINHEIM
TYPE SHELW
FACTUR 999999.,730
ACID AREA MICRUMILES MICROMILES RESTDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PeR 1000 PER GRAM CONCEN= MICROGRAMS PERCENT
TOTAL RESID, TRATION

CYSTEIC arlI®n 0. 0. 0. 0. 0. 0.
TAURINE 0. 0. 0. 0. 0. 0.
3WﬁImDZ~Zﬂ| SJULFIXTURS 0. 0. 0. 0. 0. Qo
OH = PROLINE 0. 0. 0. 0. D 0.
ASPARTIC aClD 0.1700 72.84 22.627¢0 7.75 2.38 5.19
METHIONI NS SULFONR 0. 0. 0. 0. 0. 0.
THREONINE 0.0500 21,42 5.9560 2.04 0.70 1,53
SERINE 0,130 55.70 13,6617 4,68 1.82 3,97
GLUTAMIC aClD 0.3100 132.82 45,6103 15.63 4,34 9,47
PROL INE 0.1300 55,70 14,9669 5,13 1.82 3.97
GLYCINE 0.3400 145,67 25,5238 8.75 4,76 10,38
ALANINE 0.2500 107,11 22,2725 7.63 3.50 7.64
CYSTINE [HALF) 0.0500 21,42 6.0560 2.08 0.70 1,53
VAL INE 0.2100 47.13 12.8865 4,42 1.54 3.36
METHIONINF 0.0250 10,71 3.7305 1.28 0.35 0,76
[SULEUCINE 0.0900 38,56 11.8062 4,05 1.26 2.75
LEUCINE 0.1400 59,98 18,3652 6,29 1.96 4,28
pora 0. 0. 0. 0. 0. 0.
TYROSINE 0.0390 16,71 7.0664 2.42 0.55 1.19
PHENYLALANINE 0.0700 29,99 11,5633 3.96 0,98 2.14
BETA = »_A»_,(ﬁ.z,lw U 0. 0. 0, 0. D.
OH = LYSIvE 0. 0. 0. 0. 0. 0.
URNITHINE 0. 0. 0. 0. 0. 0.
LYSINE 0.1500 64,27 21.9285 7.51 4,20 9.16
HISTIDINE 0,0509 21,42 7.7580 2.66 2.10 4,58
ARG I NINE 0.,2300 98,54 40,0683 13,73 12.88 28,10
TOrALS 2,3340 1000,00 291,8471 100,00 45,84 100,00
UREA 0. ‘0. 0.
GLUCISAMINE 0. 0. 0.
GALACTOSAMINE 0. 0. 0.
AMMONT A 0. 0. 0.

TOTAL NITROGEN = MICROGRAMS 45,84
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RUN NUMBER §4

SAMPLE PLANV)IRBIFORMIS, TERTLARY
LOCALITY STEINHE]H

TYPE S~ELL

FACTOR $9Y9I2.90d

anln A9cq MICRUMULES

CYSTeiC aclin
TAURINE
METHIONTNR Sy OATuss
CH = PRIOLTINY
ASPARTIC aCTlu
METHIONINS Su kU~
THREQUNINE
SeRInk
GLUTAMIC aACTIn
FROL INE
GLYCINE
ALANINE
CYSTINE [AALF]
VALIANE
METHIONT v+
ISUGLEUC TN Z
LEUCINE

LoPA

TYRUSTNE
FPHENYLALANT vE
EETA = Apa’v[n-
UM = LYSI\E
URN] THI N
LYSINE
RISTIDI Ve
ARGININE

TOTALS

UHRE A
GLUCUSAMINE
GALACT(GSAMIAE
AMMONT A

MICROMOLES RESIDUES MICROGRAMS PERCENT
PER GRAM P+R 1000 PER GRAM CONCEN~-
TOTAL RESID. TRATION

G 0. 0. 0.
U, N, 0. 0.
1 C. G. 0.
0. O 0. 0.
G.0860 85,74 11,4466 9.06
G. 0. 0. 0.
0.0328 31.90 33,8118 3.02
0.,06759 74,78 7.8817 6.24
0.1100 109.67 16,1843 12,82
0.02490 23,93 2.,7631 2.19
0.1300 129.61 9.7591 7.73
G.1120 111.67 99,9781 7.90
0.0250 24,93 $.0280 2,40
(.0560 55,83 6.5604 5,20
t.U280 27.92 4.1782 3.31
(.0400 36.88 5,2472 4,16
0.,0560 55,83 7.3461 5.82
[ 0. 0. U
0.0160 15,95 2.8990 2.30
0.0430 42,87 7.1032 5,63
G N 0. 0.
0. 0. 0. 0,
0. 0. 0. 0,
0.0U410 40,68 5,9938 4,75
0.,0200 16,94 3.1032 2,46
0.1090 108.67 18,9889 15,04
1.0030 1000.,00 126,2727 100,00
Q. D.
0. 0.
0., 0.
0. 0.

TOTAL NITROGEN = MICROGRAMS

NITROGEN

MICROGRAMS

0.84
6.10

19.75

PERCENT
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RUN NUMBER S?

SAMPLE TENJIS STEINAEIMENSIS, TERT.
LOCALITY STEI vHEIM

TYPE SHELL

FACTOR 999399,000

ACID AREA MICROMULES

CYSTEIC acCl?
TAURINE
METHIONINE SULPOL[0ES
OH = PROLINF
ASPARTIC ACID
METHIONINF SU_F 2=
THREQNINE
SERINE
GLUTAMIC ACIn
PROL INE
GLYCINE
ALANINE
CYSTINE [HALF)
VAL InE
METHIONINE
ISULEUCT NF
LEULC [NE

DOFA

TYROSINE
PHENYLALAWIvE
BETA = AL&N][N-
OH = LYSIuE
ORNITHINE
LYSIwE
HISTININE
ARGININE

TUTALS

UREA
GLUCOSAM] e
GALACTOSAMINE
AMMONT A

MICROMOLES RESTDUES MICROGRAMS
PER GRAM PER 1000 PER GRAM
TOTAL RESID.

0. 0. 0.
0. 0. 0.
0, 0 0.
0. 0, 0.
0.,0450 60,81 5,989%
0. 0, 0.
0.0230 31,08 2.7368
0,0480 64,86 5.,0443
0.1080 145,95 15,8900
6.,0440 59,46 5.0657
0.0900 121,62 6.7563
0.0670 90.54 5,9690
0.0330 44,59 3,9970
0.0380 51,35 4,4517
0.0160 21,62 2.3875
0. 0. 0,
0.0380 51.35 4,9848
G, 0. 0.
0.0120 16,22 2.1743
0.0350 47,30 5.7816
0. 0, 0.
0. 0. 0.
0. 0. 0.
0.0440 59,46 6.4324
0.0300 40,54 4,6548
0.0690 93,24 12.0205
0.7400 1000,00 94,3393
0. 0,
0. 0.
0. 0.
Q. o.

TOTAL NITROGEN - MICROGRAMS

PERCENT
CONCEN=
TRATION

100.00

NITROGEN
MICROGRAMS PERCENT
O. c.
DD D.
O. O.
C. U,
0.63 4,28
0. 0,
0.32 2.19
0.67 4.57
1.51 10,28
0.62 4.19
1.26 8.56
0.94 6,37
C.46 3,14
0.53 3.62
.22 1.52
ﬁ_. D.
0.53 3,62
0. 0.
0.17 1.14
0.49 3.33
D. Q.
0. .
G. OQ
1.23 8,37
1.26 8.56
3.86 26,26
14.71 100,00
0.
0.
D.
0.
14,71
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RUN NUMBER 1293Aa713238 -

SAMPLE POLINICES DUPLICATUS
LOCALITY PROV INCETOWN, MASS.
TYPE SHELL
FACTOR 3.330
aclo AREA MICROMULES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 3514 0.0159 0.0531 0. 0. 0. 0. 0.
TAURINE ] . 0. 0. 0. 0. 0. 0.
METHIONINE SULFOXIUES 0 0. 0. 0. 0. 0. 0. 0.
OH - PRCLINE 0 0. 0. 0. 0. 0. 0. 0.
ASPARTIC ACID 16810 0,0576 0.1919 90.41 25.5419 10,81 2.69 8.48
METHIONINE SUtFOnE 0 0. 0. 0. 0. 0. 0. 0.
THREONINE 8304 6.0296 0.0987 46,49 11,7557 4,98 1.38 4,36
SERINE 1886 U.,090 0.3000 141,33 31.5250 13,34 4,20 13.26
GLUTAMIC ACID 16200 V.0599 0.1996 94,04 29.3694 12.43 2.79 8.83
PROL [NE 2200 0.0392 0.1305 61.47 15.0212 6.36 1.83 5.77
GLYCINE $1097 0.1140 0.3797 17R.87 28.5013 12.06 5.32 16.79
ALANINE $081U t.1120 0.3728 175,64 33.2136 14,06 5.22 16,48
CYSTINE (HALF) U u. 0. 17.92 4.6068 1.95 0.53 1.68
VALINE 750 0.0255 0.0849 40,00 9.9468 4,21 1.19 3.75
METHIONINE 210y 0.0076 6.0253 11.93 3.7774 1.60 0.35 1,12
ISOLEUCINE 3381 0.0119 0.0395 18.63 5.1867 2.20 0,55 1.75
LEUC. NE 1291u 0.0499 0.1462 68,90 19.1843 8.12 2.05 6.47
UOPA i U, 0. 0. 0. 0. 0. 0,
TYROSINE 1200 0.,0040 0.0133 6.26 2.4074 1.02 0.19 0.59
PHENYLALANINE 2100 0.0075 0.0250 11.79 4,1330 1.75 0.35 1,11
BETA - ALANING G 0. 0. 0. 0. 0. 0. 0.
UH = LYSINE U 0. 0. 0, 0. 0. 0. 0.
ORNITHINE U V. 0. 0 0. 0. 0. 0.
LYSInE 220¢ 0.0142 0.0439 20.67 6.4151 2.71 1.23 3.88
AISTIUINE 16> U,0013 0.0042 1.99 0.6543 0.28 0.18 0.56
ARGININE 1100 G.00u7 0.0290 13,65 5.0485 2.14 1.62 5.13
TOTALS U.,6419 2.1376 1000,00 236,.2884 100,00 31.67 100,00
UREA U 0. 0. 0. 0.
GLUCOSAMINE 400 0.0ve7 0.0092 1.6397 0.13
GALACTUSAMINE ] 0. 0. 0. 0.
AMMONT A 63680 0.3843 1.2797 21.7557 17.92

TOTAL NITROGEN - MICROGRAMS 49.71
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RUN NUMBER 14U7A/12378B

SAMPLE POLINICES DUPLICATUS
LUCALITY GALVESTON, TEXAS
TYPE SkELL
FACTOR 4,000

ACID AREA MICROMOLES MIC

PE

CYSTEIC ACID 1583 0.00%8
TAURINE ¢ 0.
METHIONINFE SULFOXIDES 946 U.0040
OH - PROLINE 0 u.
ASPARTIC ACID 18490 g.0634
METHIONINE SULFONE 0 U,
THREUNINE 9U1y 0.0322
SERINE 17734 0.0748
GLUTAM]IC AaClUD 14454 0.0535
PROL INE 644y 0.0114
GLYCINE 20100 0.0737
ALANINE 19770 U.0718
CYSTINE [HALF] U 0.
VALINE 872y U,0304
METHIONINE 468 0,0017
ISOLEUCING 5091 u.0179
LEUCINE ig10uv 0,0300
LDAra 1} 0.
TYROSINE 295 0.0019
PHENYLALANINE 1718 U.0069
seTA = ALANINE 1} 0.
OH = LYSINE i} 0.
ORNITHINE U 18
LYSINE 3179 0,01%0
HISTIDINE 436 00,0083
ARGINTINE 652 v.0022
TOTALS 0.51¢9
UREA 1} 0.
WLUCUSAM] uE 426 0.00e9
GALACTOSAMINE U 0.
AMMONT A 161477 0.9721

ROMOLES
R GRAM

0.0231
0.
0.0160

0.
0.0117
0.
3.8684

TOTAL

RESIULUES
PER 1000
TOTAL RESID.

0.

1000.00

NITROGEN -

MICROGRAMS
PER GRAM

0.

0.

0.

0.
33.7473

0.
15,3215
31.0231
31.4676

5.2490
22.1288
25.6004

2.0066
14,2625

3.1675

9.3814
18,9071

0.

0.7109

4,5343

2.0767
3.5945

234,3039

66.1028

MICROGRAMS

PERCENT
CONCEN=
TRATION

0.

NITROGEN
MICROGRAMS PERCENT

g. 0.
0. 0.
0. 0.
0. 0.
3.55 11.52
0. 0.
1.80 5.85
4,13 13.42
2.99 9.72
0.64 2.07
4.13 13.40
4.02 13.06
0.23 0.75
1.7¢0 5.53
0.30 0.96
1.00 3.25
2.02 6,55
0. 0.
0.05 0.18
0.38 1.25
0. 0.
0. 0.
0. 0.
2.13 6.92
0.56 1.82
1.16 3.75

30.81 100.00
0.

0.16
0.

54,44

85.41
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RUN NUMBER 1288A/13248

SAMFLE POLINJCES DUPLICATUS
LOCALITY BIRD SHOALS, N. C.
TYPE SHELL
FACTOR 3.330
ACID AREA MICROMOLES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN-=- MICROGRAMS PERCENT
TOTAL RESID., TRATION

CYSTEIC ACID 5754 0.0241 0.0801 0. 0. 0. 0. 0.
TAUKINE 0 0, 0. 0. 0. 0. 0. 0.
METHIONINE SULFOXIDES 2500 0.0106 0.0352 0. 0. 0. 0. 0.
OH - PROLINE ] 0. 0. 0. 0. 0. 0. 0.
ASPARTIC ACID $4400 G.11/9 0.3927 109.84 52.2690 13.01 5.50 10,46
METHIONINE SULFONF 0 0. 0. 0. 0. 0. 0. 0.
THREONINE 13170 0.0470 0.1565 43,78 18,6443 4,64 2.19 4,17
SERINE 26800 0.11¢3 0.3673 102.74 38.6032 9.61 5.14 9.78
GLUTAMIC aCID 24330 0.09u0 0.2998 83.85 44,1085 10.98 4.20 7.98
FROL INE 5600 0.0997 0.,3321 92,89 38.2359 9.51 4,65 8.84
GLYCINE 47640 0.1747 0.5816 162,68 43.6634 10.86 8.14 15.49
ALANINE 53620 0.1948 0.6488 181.47 57.8032 14,38 9.08 17.28
CYSTINE [HALF) Q 0. 0. 16,05 6.9500 1.73 0.80 1,53
VALINE 12871 0.0449 0.1496 41,84 17.5257 4,36 2.09 3.98
METHION]NE 2448 0.0089 0.0295 17.15 9.1473 2.28 0.86 1.63
ISOLEUCINE 7757 0.0272 0.0907 25,37 11.8999 2.96 1.27 2.42
LEUCINE 21241 0.0758 0.2523 70.58 33,1027 8.24 3.53 6.72
LOPA 0 U 0. 0. 0. 0. 0. 0.
TYROSINE 2339 0.0078 0.0259 7.24 4,6925 1.17 0.36 0.69
PHENYLALANINE 4451 0.0159 0.0530 14,83 8.7600 2.18 0.74 1.41
sETA - ALANINE 0 v. 0. 0. 0. 0. 0. 0.
UH - —..<Mmzm b} Q. 0. 0. Q. Q. G- Q.
URNITHINE i . 0. 0 0. 0. 0. 0.
LYSINE 3096 0.0185 0.0617 17.26 9.0196 2.24 1.73 3.29
HISTIDINE 591 0.0045 6.0151 4,22 2.3435 0.58 0.63 1.21
ARGININE 1113 0,0088 0.0293 8,20 5.,1082 1.27 1.64 3,12
10TALS 1,0815 3.6015 1000.00 401.8768 100.00 52.57 100,00
UREA J 0. 0. 0. 0.
GLUCOSAMINE 160 0.0011 0.0037 0.6559 0.05
GALACTOSAMINE 168 0.0013 0.0042 0.7548 0.06
AMMONT A 223500 1,3488 4,4916 76,3569 62.88

TOTAL NITROGEN - MICROGRAMS 115.56
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RUN NUMBER 1173A/11788

SAMP|.E SUCCINEA OVALIS
LOCALITY OTTAwa CUUNTY, MICHIGAN
TYPE SHELL
FACTOR 26,666
ACID AREA MICROMULES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN~- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 0 U 0. /I 0. 0. 0. 0,
TAURINE 0 1 c. 0. 0. 0. 0. 0,
METHIONINF SULFIXIUES 180U U,0068 0,2353 0. 0. 0. 0. 0.
CI - “umormzm o G. D. 0. Q. O. O. O-
ASPARTIC ACID 18000 00,0771 2.0561 10,74 273.6620 1,42 28,78 1,04
zm.—.INOZRZm MC_vaLm 0 U, D. 0. 0, D. O- D-
THREONINE 16400 0.,0760 2.0275 10459 241.5106 1.25 28.38 1,03
SERINE 58030 0.2655 7.0804 36.97 744,0824 3.85 99.13 3,58
GLUTAMIC aClID 14730 0,0680 1.8126 9.46 266,6877 1.38 25,38 0.92
PROL INE 156490 0,4115 10,9723 57.29 1263,2382 6,54 153.61 5.55
GLYCINE 304712 3, 7793 100.7801 526,25 7565,5618 39,18 1410.92 51.02
ALANINE 827040 0.1365 3.6401 19,01 324,2936 1,68 50.96 1.84
CYSTINE [HALF) 3830 V.0290 0.7743 4,04 93.7838 0.49 10.84 0.39
VALINE 144400 00,5936 15,8297 82.66 1854,4474 9,60 221.62 8,01
METHIONINE 424 0.,0018 0.0486 1,36 38,9755 0.20 3.66 0,13
ISOLEUCINE 81070 0,3560 9.4941 49,58 1245,4395 6.45 132.92 4,81
LEUCINE 1942040 00,8685 23,1598 120.94 3038.1060 15,73 324.24 11,73
DOPA 15520 00,0660 1.75%2 9,19 346,9004 1.80 24,63 0.89
TYROSINE 45730 0.1985 5.2927 27,64 958,9828 4,97 74.10 2.68
PHENYLALANINE 7020 0,1149 3.0628 15,99 505.,9380 2.62 42.88 1,55
BETA = ALANINE - 0 co 0, 0, 0. 0. 0. Q-
OH = LYSINE 0 Q. 0. Do 0. o. 0. 0.
ORNITHINE [\ 0, 0. 0, 0. 0. 0. 0,
LYSINE 185490 0.,0833 2.2210 11.60 324,6834 1.68 62.19 2.25
HISTIDINE 300 0,0018 0.0477 0,25 7.3950 0.04 2.00 0,07
ARGININE 7173 t,0463 1,2340 6,44 214,9810 1.11 69.11 2.50
TOTALS 7.1825% 191,5283 1000,00 19308,6691 100.00 2765.33 100,00
UREA ) 0, 0, 0. 0.
GLUCOSAMI]INF 7192 0,0389 1,0369 185,7884 14,52
GALACTOSAMINE 2407 0,0133 0.3559 63,7651 4,98
AMMONIA 127200 L,3472 9.2587 157,3978 129.62

TOTAL NITROGEN = MICROGRAMS 2914.45
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KUN NUMBER 1320a/13188

SAMPLE UnBRACULUM INDICUM
LOCALITY PAPAWWA, KOLAO ISL., INDONESIA
TYPE ShELc
FACTUR 2.500
ACID AREA MICRUMULES MICROMOQLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN~- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC ACID 4520 D.U1b9 0.0473 0. 0. 0. 0. 0.
TAURINE 179 U.0069 0.0173 0 0. 0. 0. 0.
METHIONINE SULFOUXTDES 10910 0.0461 0.1153 0. 0. 0. 0. 0.
OH - PROLINE 0 0. 0. 0 0. 0. 0. 0.
ASPAKRTIC ACID 32790 d.1124 0.28190 117,06 37.4044 13.17 3.93 11.02
METHIONINE SULFOSE 11040 0.0045 0.0113 D 0. 0. 0. 0.
THREONINE 156040 0.0557 0.1392 57.96 16.5799 5.84 1.95 5.46
SERINE 24/54 U.1019 0.2547 106.09 26.7645 9.42 3.57 9.99
GLUTAMIC ACID 271640 0.1005 0.2512 104,66 36.9662 13.02 3.52 9.86
PROLINE 6uBo U.1004 0.2710 112.87 31.1968 10.98 3.79 10.63
GLYCINE $65510 0.1340 06.3350 139.55 25.1465 8.85 4.69 13.14
ALANINE ¢3490 0.0854 0.2134 88.69 19,0109 6.69 2.99 8.37
CYSTINE [HALF) U 0. 0. 21.08 6.1283 2.16 0.71 1.98
VAL INE 7¢648 0.0254 0.0634 264,40 7.4246 2.61 0.89 2.49
METHIONINF 3200 0.0116 0.0290 59.34 21.2573 7.48 1.99 5.59
ISOLEUCINE 4530 0.0159 0.0398 16.57 5.2173 1.84 0.56 1,56
LEUCINE 269910 0.0963 0.2407 100.27 31.5782 11.12 3.37 9.44
DOPA 0 0. 0. 0. 0. 0. 0. 0.
TYROSINE 1820 c.0061 0.0151 6,30 2.7412 0.97 0.21 0.59
PHENYLALANINE 3090 0.0111 0.0276 11,51 4,.5656 1.61 0.39 1.08
BETA = ALANINE 0 G, 0. 0e 0. 0. 0. 0.
OH - LYSINE 0 U. 0. 0. 0. 0. 0. 0.
ORNITHINE 0 0. 0. 0. 0. 0. 0. 0,
LYSINE 24698 0.0147 0.0368 15,35 5.3870 1.90 1.03 2.89
HISTIDINE 210 b.0016 0.0040 1,68 0.6252 0.22 0,17 0,47
ARGININE 1750 0.0138 0.0346 14,42 6.0298 2.12 1.94 5.43
TOTALS 0,9711 2.4278 1000,00 284,0269 100.00 35.69 100.00
UREA 0 g. 0. 0. 0.
GLUCOSAMINE 4985 0.0342 0.0856 15,3412 1.20
GALACTOSAMINE 610 0.0046 0.0115 2.0575 0.16
AMMONTA 63220 0.3815 0.9538 16.2151 13.35

TOTAL NITROGEN - MICROGRAMS 50.41
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RUN NUMBER 959A/983B
SAMPLE UROSALP{NX CINEREA
LOCALITY W0UDS HOLE
TYPE SKHELL
FACTOR 10.000
ACID AREA

CYSTEIC acCID 1495
TAURINE 734
METHIONINE SULFOXTUES 8564
OH = PROLINE 0
ASPARTIC ACID 47430
METHIONINF SULFOANF 0
THREONINE 25824
SERINE 26450
GLUTAMIC ACITD 43860
PROL [NE 4822
GLYCINE 47880
ALAN[NE 41400
CYSTINE [HALF] 1575
VALINE 25154
METHIONINE J
ISOLEUCINE 17830
LEUCINE 39050
DOPA [
TYROSINE 2000
PHENYLALANINE 13694
BETA = ALANINE i
UH = LYSINE 0
ORNITHINE J
LYSINE 14760
HISTININE 1431
ARGININE 11910
TOTALS
UREA J
GLUCOSAMINE 1000
GALACTOSAMINE 99>
AMMONT A 950540

XEQ

BINARY

LIBRARY ROUTINES REQUESTED
.Cl FL

LOADING MAP

«PT

MICROMULES

U.00061
06,0031
0.0365

U.0630
0.0071
U,3715

1.6248

0,3046
0.0049
U.2997

MICROMOLES
PER GRAM

0.,0615
0.,0312
0.3651

16,2377

o.

0.,0459
0.0495
249970

RESIDUES
PER 1000

04
0,
04
04
116,55
0,
61,10
65,11
110.71
53,25
121,10
108,23
12,35
61,80
20,37
43.86
96,40
0.
m.wb
36,39
Do
0.
0.
38,93
A-UO
44,21

1000,00

TOTAL NITROGEN

XF1X

«CO

TOTAL RESI!D,

MICROGRAMS PERCENT
PER GRAM CONCEN-
TRATION
0. 0.
0, 0.
0. 0.
0. 0.
251.0612 12.72
0. 0.
117.,7970 5.97
110.7423 5.61
263.6079 13.35
99,2237 5.03
147.1286 7.45
156.0536 7.90
24,2060 1.23
117.1733 5.93
49,2019 2.49
93.1106 4,72
204.6576 10.37
0. 0.
15.3583 0.78
97.2876 4,93
0. 0.
0. 0.
0. 0.
92.0941 4,66
11.0300 0.56
124,6375 6.31
1974.3712 100.00
.o.
8.2226
8.8627
50.9491
MICROGRAMS
EXIT

NITROGEN
MICROGRAMS PERCENT
0. 0.
D. QO
0. 0.
o- o.
26.41 9.87
0. 0.
13.84 5.18
14,75 5.52
25.08 9.38
12.07 4,51
27.44 10.26
24.52 9.17
2.80 1.05
14,00 5,24
4.62 1,73
9.94 3.72
21.84 8.17
0. .
1.19 0.44
€.25 3.08
0. 0.
0. 0.
0. 0.
17.64 6,60
2.99 1.12
40.06 14,98
267.43 100,00
O.
0.64
0.69
41.96
310,73
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RUN NUMBER 990A/948B

SAMPLE AEQUIPECTEN IRRADIANS
LOCALITY WOouDS HOLE
TYPE DARK SHELL
FACTOR 6.667
ACID AREA MICROMOLES MICROMOLES RESIDVES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN~ MICROGRAMS PERCENT
TOTAL RESI1D., TRATION

CYSTEIC ACID 1604 0,0066 0.0440 0. 0. 0. 0. g,
TAURINE 1323 0.0056 0.,0375 0. 0. 0. 0. 0.
METHIONINE SULFOXIDES 19920 0.0849 0.,5662 0. 0. 0. 0. 0.
OH =~ VDQ—luzm 0 0. 0. Q- 0. 0. 0. Q-
ASPARTIC ACID 285500 1.1354 7.5694 285.50 1007.4811 33,88 105.97 27.95
METHIONINE SULFONE 0 0, 0. 0. 0. 0. 0. 0.
THREONINE 21470 0.0822 0.5482 20,68 65,3002 2.20 7.67 2.02
SERINE 206800 0,8239 5.4926 207,17 577.2216 19.41 76.90 20.28
GLUTAMIC ACID 60200 0.2459 1.6394 61,83 241.2074 8.11 22.95 6.05
PROL INE 5651 0,1010 0,6733 25,40 77.5208 2.61 9.43 2.49
GLYCINE 215900 0.8837 5.8916 222.22 442.2827 14.87 82.48 21.76
ALANINE 59820 0.2531 1.6873 63,64 150.3226 5.05 23.62 6,23
CYSTINE [HALF} 3774 0.0301 0.2007 10,13 32.5169 1.09 3.76 0.99
VALINE 16160 0.0643 0,4284 16.16 50.1922 1.69 6.00 1,58
METHIONINE 0 0. 0. 19,29 76.3044 2.57 7.16 1.89
ISOLEUCINE 15290 0.0609 0.4058 15,30 53.2304 1.79 5.68 1.50
LEUCINE 26650 0.1085 0.7098 26,77 93.1126 3.13 9.94 2.62
DOPA 0 0. 0. 0. 0. g. 0. 0.
TYROSINE 400 0.0017 0.,0113 0,43 2.0478 0.07 0.16 0.04
PHENYLALANINE 8132 0.,0350 0.2332 8,80 38.5262 1.30 3.27 0,86
BETA = ALANINE 0 0. 0. 0. 0. 0. 0. 0.
OH = LYSINE 500 0.,0021 0.0143 0,54 2.3173 0.08 0.40 0,11
ORNITHINE 0 o, 0. 0 0. 0. 0. 0.
LYSINE 12440 0,0531 0.3540 13,35 51.74%52 1.74 9.91 2.61
HISTIDINE 800 0,0040 0.0265 1,00 4.1108 0.14 1.11 0.29
ARGININE 1200 0.0072 0.0481 1.81 8.3719 0.28 2.69 0,71
TOTALS 3.9873 26.5815 1000,00 2973,8121 100.00 379.10 100.00
CIM) Q c. Q‘ o. D.
GLUCOSAMINE 700 06,0032 0.0214 3.8372 0.30
GALACTOSAMINE 500 0.,0025 0.0166 2.9691 0.23
AMMONTA 154300 0,4235 2.8230 47,9915 39.52

TOTAL NITROGEN ~ MICROGRAMS 419.15
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HUN NUMBER 12>25A/1434%

SAMPLE A-rUUIPECTEN
LOCALITY WOODS HOLE
TYPE LIGAMENT
FACTOR 905.800
ACID AREA MICROMULES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC aClD 2676 0.0112 10.1356 0. 0. 0. 0. 0,
TAURINE U G. 0. 0, 0. 0. 0. 0.
METHIONINE SULFOXIDES i] U, 0. 0. 0. 0. 0. 0.
OH - PROLINE 0 0. 0. 0, 0. 0. 0. 0.
ASPARTIC ACID 48480 0.1662 150.5423 19,54 20037.1778 2.63 2107.59 1.90
METHIONINE SULFONE 0 9. 0. 0. 0. 0. 0. 0.
THREONINE 27640 0.0986 89.3516 11,60 10643.5599 1.40 1250.92 1.13
SERINE 175400 0.7220 653.9507 84.87 68723.6776 9.03 9155.31 8,24
GLUTAMIC ACID 32110 U.1188 107.6235 13.97 15834.6385 2.08 1506.73 1.36
PROLINE 4449 0.0792 71.7703 9,31 8262.9184 1.09 1004.78 0.90
GLYCINE 366166 5.,1870 4698.3439 609,75 352704.6768 46.33 65776.81 59.20
ALANINE 592040 0.2151 194,8523 25.29 17359.3936 2.28 2727.93 2.46
CYSTINE ([HALF} 0 0. 0. 0.94 879.2040 0.12 101.63 0.09
VALINE 16090 0.0562 50.8702 6.60 5959,4479 0.78 712.18 0.64
METHIONINE 236400 0.8557 775.1353 100.60 115665.6853 15.19 10851.89 9.77
ISOLEUCINE 19120 6.0671 60,8214 7.89 7978.5523 1.05 851.50 0.77
LEUCINE 3700 0.0182 11.9567 1.55 1568,.4785 0.21 167.39 0.15
DOPA 0 (1 0. 0, 0. 0. 0. 0.
TYROSINE 712 G.00z4 2.1444 0.28 388.5446 0.05 30.02 0.03
PHENYLALANINE 2u8/00 6.74067 676.3523 87,78 111726.6313 14,67 9468.93 8,52
BETA - ALANINE 0 0. 0. o 0. 0. 0. 0.
OH - LYSINE U v, 0. 0. 0. 0. 0. 0.
ORNITHINE 0 0. 0. 0. 0. 0. 0. 0,
LYSINE 21210 V.1269 114.9732 14,92 16807.9288 2.21 3219.25 2.90
HISTIDINE 342 0.0026 2.3775 0431 368.8874 0.05 99.85 0.09
ARGININE 51698 0.0408 36.9988 4,80 6445,5569 0.85 2071.93 1.86
TOTALS 8.5058 7708.1998 1000.00 761354,9541 100,00 111104.67 100.00
UREA ] 0. 0, 0. 0.
GLUCOSAMINE 0 U, 0. 0. 0.
GALACTOSAMINE 0 0. 0. 0. 0.
AMMONI A 87700 0.5293 479.4126 8150.0134 6711.78

TOTAL NITROGEN - MICROGRAMS 117816,.44
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RUN NUMHBER 519A/5928

SAMPLE ANAUDARA TRANSVERSA
LOCALITY HAD_EY HARBOR WOUDS HOLESMASS.
TYPE SHELL NQO. 29
FACTOR 999999,00C
ACID AREA MICROMOLES

CYSTEILr ACID
TAUKINE
METHIONN® SJLEOXTUES
OH - PROLINE
ASPARTIU AvTD
METHIONINE SULFONE
THREUNTNE
SERINE
GLUTAMIC AULD
PROL INE
GLYCUINE
ALANINE
CYSTINE [HALF]
VAL INE
METHIONINF
ISOLEUCTNF
LEUCINE

DOPA

TYROS N~
PHENY( ar ANINK
BETA = AL ANTNE
OH =~ LYSiNE
ORNTIHINE
LYSINE

HISTLIU U
ARGINTNE

TOTALS

URE&
GLUCOSeINE
GALACT ' AMINE
AMMON! A

MICROMOLES
PER GRAM

0.2900
0.
0.3600

1.2900
0.
0.9600
0.
0.5500
0.7700
0.
1.3200
0.9800
0.

2.2000

24.1300

RESIDUES
PER 1000

MICROGRAMS
PER GRAM

TOTAL RESID.

0.
DQ
0.
0.
142.01
0.
24.15
33.73
32.48
/8.71
279.43
53.72
B.65
39.98
13.54
22.90
32.07
0.
54,97
40.81
0.
0.
Ne
35.81
15.41
91.62

1000,00

TOTAL NITROGEN

0.
0.
0.
0.
453.8710
o.
69.0896
85.1229
114.7614
217.5957
503.7197
114.9261
25.1559
112.4640
48.5170
72.1490
101.008¢
0.
239.1708
161.68862
0.
0.
0.
125.7234
57,4092
383.2620

2885,8325

0.

0.

0.
49,3000

- MICROGRAMS

PERCENT
CONCEN-
TRATION

n.
N
G,
e
15.73
0.
2.39
2.95
3.98
7.54
17.45
3.98
0.87
3.90

NITROGEN

MICROGRAMS

24.08
15.54
123.20

456,98

0.
0.

40.60

491.58

PERCENT
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RUN NUMBER 529A/5138

SAMPLE ANADARA TRANSVERSA
LOCALITY BRETUN SOUND, MISS. DELTA
TYPE SHELL ~0. 28
FACTOR 999999.000
ACID AREA MICRUMOLES

CYSTEIC aCn
TAURINE
METHIONINE SULFNXTUES
Ur = PROLINE
ASPARTIC ACID
METHIONINE SULFWUIIE
THREONINE
SERINE
GLUTAMIC ACTD
PRUL INE
GLYCINE
ALANINE
CYSTINE [HALF)
VAL INE
METHION]NE
ISOLEUCTINF
LEUCINE

uurA

TYROSInE
PHENYLALANLSE
BETA = ALANINE
UH = LYSite
ORNITHI e
LYSINE
HISTIDINE
ARGININFR

TOTALS

UREA
GLUCUSAM]NE
GALACTOSAMINE
AMMON]T A

MICROMOLES
PER GRAM

0.2200
0,0340
G.0090

1,4400
0,3400
0.4700
G.6100
1.0100
0,8400
1.7800
0.,7200

0.6000
0,6500
0,4600
0,6200

0.,22C00
0.4100

0.
o.
G.780C
G.1700
1,1100

11,8930

RESTUUES
PER 1000
TOTAL RES!

1000,00

TOTAL NITROGEN

MICROGRAMS
PER GRAM
Dy

191,064¢0
0.
55,9864
64,1049
148,6013
96,7092
133.6246
64,1448
23,0702
70,2960
50.449¢
60,3428
81,3316
0,
39,8618
67.7279
D-
o.
0.
114,0282
26,3772
193,3731

1481,6879

0.
Q.

0.
62,9000
= MICROGRAMS

PERCENT
CONCEN~-
TRATION

OIQN
4,33
1.56
4,74
3.40
4,07
5.49
O.
2.69
4.57
0.
0.
D.
7.70
1.78
13,05

100.00

NITROGEN
MICROGRAMS PERCENT
OD D.
c. o.
D. D.
O. o.
20,16 8,88
0. 0,
6.58 2.90
B8.54 3.76
14.14 6,23
11.76 5,18
24.92 10,98
10.08 4,44
2.67 1,17
8,40 3.70
4,73 2,08
6,44 2,84
8,68 3.82
0. 0,
3.08 1,36
5.74 2,53
o. c.
QQ QQ
0. 0,
21.84 9.62
7.4 3,14
62.16 27,38
227.06 100,00
o.
o.
o.
51.80
278.86
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RUN NUMBER Ss8Ja/%138

SAMPLE A AIARA THRANDVERSA
LOCALITY B TJN SUSTEX PASS,
TYPK sHrLL w27

FACTUR 9CY 7G4 Bul

ACLD ANEA

CYSTEIC ACLY

TAUKR [NE

METHIONTNE SJLF IX]JRS
OH = PROLTF

ASPART LU ACID
METHIONT iF SJdur )ik
THREONTNE

SER1aE

GLUTAMIC ACTD

PRUL {NE

GLYCINE

ALANINE

CYSTINE {HALF}

VALINE

METHI
[SULeuC ! -im
LEUCTNE

POFA

TYROSTNE
PHENYLAL AR L v
BeETA = a2 vl 4
UH = LY5] e
ORNITH]
LYSTa=
HIST 0T e

ARG] Gk

TCTaps

uHbE 4

GLUCUS A~
GALACTOSHr § ve
AMtON ]

MICRUMLLES

MICROMODLES RESTLLES
PER GRAM FrFR 1000
TOTAL HESTD.
Leb6U0 0.
¢.0300 0.
L.ubud N
C. 0
l.2600 108,21
t.210t 0.
Ued700 4R, 95
C.B4UU 72.14
Ue¥70u 65.U2
G.7500C td,.41
1.77¢r 152.01
f.6100 65.%6
[ 43,09
LesBLU 41,22
Jeb1zU ¢Cs79
UebzlL 36407
B.57CUH 48,95
U 0.
2300 19.75
Ue5100 43,00
Ce U
L. N
Ve 0.
Ue590C 50.67
Lec700 23.19
{.0400 72.14
11.57=¢C 10060.04
Po
L
U
1.¢0cC%

TOTAL NITROGEN =

MICROGHRAMS
PER RRAM

0.
Oo
O.
0.
167.7060
U,
67.5984
88,2756
145,6587
R6.3475
132,8739
72.1629
60.76R8
56.2320
36.1273
55,0956
74,7726
0.
41,6737
54,2469
Js
0.

U
ké6,.2521
41,8922

146,33¢4

1444 ,821¢6

G

0.

D.
dz2.3800¢0

MICROGRAMS

PERCENT
CONCEN=
TRATION

C.

NI TROGEN

MICRCGRAMS

w.

OO

ﬁ._.
26,00

240,71

PERCENT

11.57
5.30
3.28
3,14
1.58
2,75
3,73
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RUN NUMBER 12954/13988

SAMPLE AcT1CA ISLANDICA
LOCALITY GEORGES BANK
TYPE PERIJSTRACUM
FACTUR 1000.6U0
AC1D AREA MICROMULES MICROMOLES RESTLUES MICROGRAMS PERCENT NITROGEN
PER GRAM PR 10600 PER GRAM CONCEN- M{CROGRAMS PERCENT
TOTAL wESID. TRATION
CYSTeIC aCID 1é20 L.O0=1 5.126> n. 0. 0. 0. 0.
TAURINE d U 0. (s 0. 0. 0. 0.
METHIONIN: Suirdalurd J U, 0. N 0. 0. 0. 0.
OH = PROLINE J U, U, 0. 0. 0. 0. 0.
ASPAKRTIC ACID 26UaG L.0HY S R9.2698 16,60 11881.8100 2.22 1249.,78 1.45
METHIODNINE SULF W J R 0. (U 0. 0. 0. 0.
THREUNT NE 7056 JoU2738 27.3233 5,02 3254,7563 0.61 382.53 0,44
SERINE $0834 Uel2n9 126.8985 23.81 13335.7674 2.49 1776.58 2.06
GLUTAMIC £CTu 19¢04 Lou7ad 71.0453 13,05 10452,8991 1.95 994,63 1.16
PRUL INE 7792 Ueling 138.7711 c5.49 15976.7223 2.98 1942.80 2.26
GLYCINF 4rgdste $.62%2 3n39.2301 £65R.55 73197.0000 51.01 50949.22 59.17
ALANINE 3040 U.1145 111.9186 ¢0.56 9970.8285 1.86 1566.86 1.82
LYSTiNeg ALK} 1095 J.0723 73,2688 14,13 9319,0170 1.74 1077417 1.25
VAL InF 17224 CoUbul a0.1u47 11,04 7041.2670 1.31 841.47 0.98
METHIONIN SAJ7d U.10ey 108.8507 20,00 16242.6982 3.03 1523.,91 1.77
ISULEUCT W= 32980 U.11038 115.8209 21.28 15193,3850 2.84 1621.49 1.88
LEUCINF 1730y U.0625 £3.5034 11.47 B330.3746 1.56 889.05 1.03
LOPA 13274 U.04e8 48.5510 £.92 9573.7685 1.79 679.71 0.79
IYROSINE 114560 GedBl $60.0499 69,482 68861.2367 12.86 5320.70 6.18
PHENYLAL AN NE 19430 UoUBYSS 65,5170 12.77 11483.5123 2.14 973,24 1.13
sETA - Alanl.- J I8 C Y O 0. 0. 0. 0.
UNM = LYSTE J [t U (" 0. 0. 0, 0.
CRINTTATHE J U, 0. 0 0. 0. G 0.
LYSIne L7903 Golhen 104.7576 19,44 15314.5179 2.86 2933.21 3.41
HISTIDL e 3982 U.Udub 4C.5833 5.62 4745,3001 0.89 1284.50 1.49
ARG N N 22733 o180 180.8402 83,13 31417.0644 5.87 10099.05 11.73
10TaLs 5.4469 5446,9357 1Gun. 0 535591.9209 100.00 86105.89 100.00
URE & U VIR U 0. 0.
WLUCUSan) 4= 750 Jouionb 6.%5270 1169.4366 91,38
GALLCT S A" NE i2J ¢, 003 1.1295 202.3758 15.81
AMMUNT & 725 L9905 590.5250 10038.9257 8267.35
TOTAL NITROGEN - MICROGRAMS 94480,43
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RUN NUMBER 1298A/13318

SAMPLE COR3ICULA CONSOBRINA
LOCALITY NILE RIVER EGYPT
TYPE PERIOSTRACUM
FACTOR 1250.000
ACID AREA MICROMGLES  MICROMOLES  RESIDUES MICROGRAMS  PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN= MICROGRAMS PERCENT
TOTAL RESID. TRATION
CYSTEIC ACID 5862 0.0245 30.6398 0. 0. 0. 0. 0.
TAURINE 0 0. 0. 0, 0. 0. 0. 0.
METHIONINE SULFOXIDES ] 0. 0. 0. 0. 0. 0. 0.
OH =~ PROLINE 0 0. 0. 0. 0. 0. 0. 0.
ASPARTIC ACID 258640 0.0887 110.8159 22,93 14749.5972 3.00 1551.42 2.07
METHIONINE SULFONE ¢ u. 0. 0. 0. 0, 0. 0.
THREONINE 8567 0.03u6 38.2182 7.91 4552.5564 0.93 535.06 0.71
SERINE 15700 0.0646 80.7779 16.71 8488.9535 1.73 1130.89 1.51
GLUTAMIC ACID 12960 0.0480 59.9445 12,40 8819,6336 1.79 839.22 1.12
PROL INE 4963 0.0884 110.4853 22.86 12720.1734 2.59 1546.79 2.07
GLYCINE 156812 2.4220 3027.4977 626,43 227274.2520 46.25 42384.97 56,58
ALANINE 50286 0.1101 137.5636 28,46 12255,5402 2.49 1925.89 2.57
CYSTINE [HALF) 0 u. 0. 4,54 2657,8291 0.54 307.21 0.41
VAL INE 13450 0.0469 58,6824 12,14 6874,6400 1.40 821.55 1,10
METHIONINE $6830 0,133 166.6516 34,48 24867.7492 5.06 2333.12 3.11
[SULEJCINF 10730 0.0377 47,1027 9,75 6178.9350 1.26 659.44 0.88
LEUCINE 50890 0.1084 135.5244 28,04 17778.0957 3.62 1897,34 2.53
DOPA u a. 0. 0. 0. 0. 0. 0.
TYROUS INE 1u860U 0.3611 451,3716 93,40 81784,0148 16.64 6319.20 8.44
PHENYLALANINE $1U60 0.1111 138.9088 28.74 22946,3389 4.67 1944.72 2,60
BETA = ALANINE 0 0. 0. 0. 0. 0. 0. 0.
OH = LYSINE 0 0. 0. 0. 0. 0. 0. 0.
ORNITHINE 0 0. 0. 0 0. 0. 0. 0.
LYSINE 8270 0.0495 61.8642 12.80 9043.9205 1.84 1732.20 2.31
HISTIDINE 105449 0.0809 101.1128 20,92 15688.6646 3,19 4246.74 5.67
ARGININE 8540 N.0676 84.4541 17.47 14712.7511 2.99 4729.43 6.31
TOTALS 3.8733 4841.6154 1000.00 491393.6426  100.00 74905.20 100.00
UREA 0 . 0. 0. 0.
GLUCDSAMINE 11015 0.0757 94.5981 16949.1372 1324.37
GALACTOSAMINE 6480 0.0458 60.9940 10928.2906 883.92
AMMONI] A 90550 0.5465 683.0869 11612.4773 9563.22
TOTAL NITROGEN = MICROGRAMS 86646.71
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RUN NUMBER 1275A/12738B

SAMPLE CRASSOSTREA VIRGINICA
LOCALITY VIRGINIA
TYPE LIGAMENT
FACTUR 227,270
ACLD AREA MICROMOLES MICROMOLES RESTDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL RESID. TRATION

CYSTEIC aACID 22934 U.,2233 50.3007 0. 0. 0. 0. 0,
TAURINE 244y 0.0095 2.1494 0. 0. 0. 0. 0.
METHIONINE SULFOATIES ¥4400 0.3992 90.7158 0. 0. 0. 0. 0,
OH = PROLINE J J. 0. G 0. 0. 0. 0.
ASPARTIC ACID 161412 2.8507 534,2442 179,20 71107.9054 20.09 7479.42 17.52
METHIONINE SJLFINF i Y, 0. N 0. 0. 0. 0.
THREUNINE 107v00 J.$851 87.5176 29.36 10425.0971 2.95 1225.25 2.87
SERINE 213200 0.8775 199.4401 66,90 20959.1565 5.92 2792.16 6,54
GLUTAMIC ACID 21260u U.7867 178.7885 59,97 26305.1573 7.43 2503.04 5.86
PROL I NE 102300 1.8219 414,0645 136.89 47671.2443 13.47 5796.90 13.58
GLYCINE s7112 2,0583 467.7887 156.91 35116.9003 9.92 6549,04 15,34
ALANINE 347400 1.26¢4 286.8953 96.23 25559.5059 7.22 4016.53 9.41
CYSTINE [HALF] U 0. 0. 12.78 4615.3148 1.30 533.47 1.25
VAL I i 129504 0.4520 102.7276 34,46 12034.5414 3.40 1438,19 3.37
METHIONINE 450400 1.6293 370.2958 151.69 67481.2648 19.06 6331.17 14,83
[SOLEUCINF /9460 0.279%91 63.4201 21.27 8319.4490 2.35 887.88 2.08
LEUCINE 213140 0.1831 41,6027 13,95 5457 ,4360 1.54 582.44 1.36
DOPaA g 0. G. 0 0. 0. 0. Q.
TYROSINE 3969u Ul 1300 29.5394 9.51 5352.2497 1.51 413,55 0.97
PHENYLALANINE 23390 0.1919 43,4130 14,96 7171.4004 2.03 607.78 1.42
SETA = ALANINF- 1] J. 0. 0. 0. 0. 0. 0.
04 - LYSINE i J. 0. 0 0. 0. 0. 0.
CRNITHINE J . 0. 0. 0. 0. 0. 0.
LYSINE 19199 U.1149 26.1122 8.76 3817,.3496 1.08 731.14 1.71
HISTiDINE 2709 0.0208 4,7251 1.58 733.1392 0.21 198,45 0.46
ARGININE 5939 0.U479 10.6785 3.58 1860.2934 0.53 597.99 1,40
TOTALS 18,2196 3004.4193 1000400 353987.4023 100.00 42684.42 100,00
UKEA i} 0. 0. 0. 0.
GLUCUSAMINE U U, 0. . 0.
GALACTUSAMINE ] U, 0. 0. 0.
AMMONT A 176533 1.U654 242.1283 4116.,1806 3389.80

TOTAL NITROGEN - MICROGRAMS 46074,22
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RUN NUM3ER 922A/9%4b

SAMPLE LAEVICARDIUM MURTOW
LOCALITY Wiuhs A0LE
TYPE SHEL
FACTOR in. 600
Al LN ARZA MILRUMuULES MICROMOLES RESTJUES MICROGRAMS PERCENT NITROGEN
PE GRAM PER 1000 PER GRAM CONCEN= MICROGRAMS PERCFNT
TOTaL KESTD. TRATION

CYSTEIC wC1in 4yin U,0%0D U.27449 Co 0. 0. G g,
TAURINE soal Uotlel U.2v1l N 0. 0, D 0.
METHIONIE SnrJcTury 2060 taull® n.190¢e 0. 0. 0. N, 0,
OH = PROLIwF N . [y C. 0. 0. . 0. -
ASPaRrTIO Al /90E Ue03n2 H.5n46 119.610 74%,3169 13.84 7¢.19 11.50
METHION I NF SuLt JoF 4 U Us D 0. 0. 0. 0,
THREUN]NE 39924 J.ihn2 2.7510 PR 527.7733 A.10 Ju.o2 5,66
Ser{NE S7v4dy Jea2138 2.5203 53,98 64,9085 4,93 35.29 5,19
GLulaMIC acly) 2715y Jeold64 3,938 84,54 279.4358 10.79 .14 B,11
PROL INe 176403 [UCRINT S.21443 111.¢6 6U00.3209 11,18 73.00 10.74
wLYCINE 13%uluy U.oh10 5.6792 207.28 726.6148 13.53 135.51 19.93
ALAN]INe- Yhety Lelnkg z2.5717 55,07 29,1125 4,27 36.100 5.29
CYSTINE Lualtb] Séud Uoct/73 $.4271 103.62 $87.,2094 10.94 67.87 9.98
VAL [nE R4y Uy/42 2.3014 62,13 339.9044 .33 48,062 5.97
METR{ON . L7744y I RATE 1.1713 2He77 200,501¢ 3.73 16,81 2.77
I1SOLeur; 22 /94 C.oRyn 1.491%3 $1.95 165,6883 J.04 20 .88 3.07
LEUC]ING c3a7u Uoev 280 1.54%3 $3.19 203.3005 3.79 2t./0 3,19
uOPA H U. e s 0. 0. 0. 0.
TYRUSTNE Jdawiod Ua27cl 4,75 40.221% g0.7> 3.11 0.46
PHENYILLALANINE d,. o0 i.y3¢3 10.97 154,0048 2.87 13.05 1.92
HETA = ALAior G 0. U c. 0. U 0.
UR = LYSjhe [C8 "0, 0. 0. 0. 0 n,
URNTTH] [N Ue 0. 0. 3. 0. 0.
LYSInk Ve 47 Ue7453 15.96 108.9523 2.03 20487 3,07
HISTIi) ek Daclhia? Gel/29 1.9% 11.232¢ 0.21 3.04 0.45
ARG N Tk Laentv/ Ued2nd 7.04 57.2751 1.07 165,41 2.71
10T ALS Laewenm 47,1279 1u00.0U0 5369,7733 100,00 680.01 100.n0
URE A i (O L Je N,
GLUCUSA Y u L U 0. 0.
GALAL Tt 4 e U 0. 0
At a /70l Caglnt 3.yA04 67.4125 55.52

TOTAL RITHOGEN = MICROGRAMS 73%.53




2e*062d1t
99°280¢L6
08 pve
8 0L
‘0
00°00F LeeBpe0t
gv°vl T19£8P1
6%°1 pT'pect
Ge*¢L T0°2evL
*0 Y
61°0 £9°'687
*0 '
Ls°¢é 9¢°1€9¢
210 L9°87TT
‘0 ‘0
£v‘9 68°88¢9
0E* ¥ L8°20%Y
gt*e £6°2¢22
(8 10266
9v°1 £¢°00g7
v8'9 gL LY0L
10°21 9p° 60T
s9°v 92°69LY
(22013 §L*02p1T
06° £TLY0S
99°p 0L°08LY
*0 *0
89°6 G9°1266
8L°0 §L°008
‘0 ‘0
*0 *0
‘0 '
INIIYId  SWYYHOONIIW
N3IBO¥LIN

00°00¢

T1°9
vLt 0
£1°'¢

*0
q1'0

NOILVHL
-N3IONOD
LN30¥3d

SWYHO0M4IIW

£908°T8LTT

(A4 014/

6970°206
*0

0£99°T9RGGL

5296°€5T9¥
0029°0£95
2960°£094f
‘0
6vTp 8607
0
ULBT*8HPO1IE
6££9°6567
0
20EH"LELTY
G9¢R"962TY
0L6L°66L5¢2
096824400
499p°£3621
9TTR 6¢9bY
€650°60099
6agg 02268
aTpsrg2002%
688L°099LF
2206°9490b
0
YGHG' 92806
v9LT°006¢
*0
0
0

WYY u3d
SWYNO0H8DINW

= NIWOHLIN vi0L

0n*000T

9ucy
PR
(1384 ]
‘U
0171
‘U
Tv'0¢
L8l
* g
QT'YL
83049
Tuy*al
69°LG
PRt LT
[OART
CEARA S
AR 1]
65708
§5°LG
A1
‘0
99°'v11
[“TAN-}
*J
‘0
0

*Qlsax viol

000T M3d
S53INMISaM

GLp0°R69

Le8y’ e

pys0t <
*n

T0146°68TY

Q086 H92
T682°9¢
6REP° 692
*0
veLL®9
*0
1A 2T AR
poLY°8
‘0
26e9° 0Ly
(AU AR A%y
cRedreal
6TL6°94¢
ngiz ee
nea6'0us
89v2°6L8
£199°0ve
0894478
699£°A6¢
yRLY TIPS
‘0
9669°BUL
G961 L&
682L'Y
L0L6°TY
BE9P* S

WYs9 4dd
S3T0WOHIIW

usso*n
62000
nean*o

1.2 X
£9¢2°
pa9e’

CRAR R

09871’
gRON"’

o= R JES- P e N e B o JE<E |

=

PAYE A
AT
¢aet”
y9ae”
eses”
0704
1LY
LOpe )
HGTr*D
PRUE0
cThen

D 30 D oD DD

LR0s0n
cLanto
Lo0ntn
0280°0
Gagpn*“n

SATNIWGHITW

PIe6T?
noe
(60l

n

$01ve
(R
fe1ee
o
TN
n
LR
nane

]
00RLTT
rgoe6/
N1yl
ng9se
rT6e
00PETT
noevTe
ngnasT
N0/6AT
fa6sn
09T6HR
e
ngee/T
TL8T
wOTT
nogeét
2L67

v3yy

INOLYOW

YINOWWY

ANTYSOLDV VA

ANINTIY -

2. lwys03nan
LER T

STvint

ANINTONHY
ANTATLSTIH
INISAT
INIHLINNO
AMISAT = KO
V134

AN THY IV IANIHA

(47vH])

a1ov

340

ANTSONAL
vd0a
anionan

M 10N3T081T
SMINOTH]3W
INTTIVA
ANTLSAD
ANINY Y
An1JAT9
INIT0Nd
21wy Lnn
ELRR-E 1
ANTINOIYKHL
ANINOIHLAW

Q10¥ D11Y¥vdSY

INIT0ud = KO

SHl¥y04INS ANINOIHLIW

paon*onct
ERIESAAY
ACH SUNoM

HNTAYYITAIYT

HIR6/V/96

anlynvl

(10Y J31348SAD

4010v 4
3dal
ALIVa07

3dNWYS
4ABWNN NN




RUN NJMBER 11134/11578

SAMPLE . LIMOPSIS COMPRESSUS
LOCALITY SALINA CRUZ, MEXICO
TYPE SHELL w0, 128
FACTOR 6.667
ACID AREA MICROMOLES  MICROMOLES  RESIDUES MICROGRAMS  PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN= MICROGRAMS PERCENT
TOTAL RESID, TRATION

CYSTelC sCin 2953 0.0126 0,0841 0 0. 0, 0. 0.
TAUR [ NE 100¢ 0,0061 0.0273 0. 0, 0. 0. 0.
seTAIANINE SULFOXTUES J 0. 0. 0. 0. 0. 0. 0,
OH = PROLINE 0 0, 0. C. 0. 0. 0. [
ASPARTIC aClID 619040 U,2452 1.6350 142,77 217.6125 15.96 22.89 10.48
METHIONINE SLLFD & U 0, 0. 0 0. 0. 0. 0.
THREQNINE 1234) 0,0452 ¢.3280 28,64 39,0730 2.87 4,59 2.10
SERINE 3838y 0,14062 0.,5744 85,09 102,4009 7.51 13.64 6,25
GLUTAMIC ACLD PAL Y G.1146 0.,7639 66471 112,3983 8.24 10.70 4,90
PROLINE LY 0,0468 0.3121 27,25 35,9328 2.64 4,37 2,00
GLYCINE 11410y J 4k 3.09e1 270,01 232.1247 17.02 43,29 19,82
ALANINE «14>) U,0R0? 0,5746 50.18 51,1945 3,75 8,04 3,68
CYSTINE (HALF} PR U.0%u9 f.2061 25,56 35,4502 2,60 4,10 1,88
VAL IwWE L19%) 5.3032 26.47 35,5145 2.60 4,24 1,94
METHIONINE 4yZ38 U,0243 0,148 14,13 24,1506 1,77 2.27 1.04
1SOLEUCINE 89~ RLREE ie2274 19,86 29.8304 2.19 3.18 1,46
LEUCINE 13310 0.0682 0.4219 36,64 55,3470 4,06 5,91 2.70
COHD m .,4,. c- D. O- Oo O- Oo
TYROSINE 1300 0,0042 0.,0279 2.43 5.0509 0.37 0.39 0,18
PHENYLALANINE d7667 v, 0926 n,6173 53.91 101.9798 7.48 8,64 3,96
BETA -~ ALANINF P [ [(8 0, 0. 0. 0. c.
UH = LYSInE 284 U,00.4 00,0090 0,79 1,4619 0,11 0.25 0,12
URNITH]NE J To 0. 0 0. 0. 0. 0.
LYSINE 13100 0,3787 0.4916 42,93 71.8668 5,27 13.76 €6.30
HISTININE 304 6,0016 0.0108 0495 1,6828 0.12 0.46 0.21
ARGININE 312690 0.1812 1.2081 105,49 210.4638 15.44 67.65 30,98
TOTALS 1,7215 11,4767 1000,00 1363,5352 100.00 218,38 100.00
UREA 0 0. 0. 0. 0.
GLUCOSAMINE 3584 0,0165 0.1102 19.7505 1.54
GALACTOSAMINE 250 60,0013 0.,0089 1,5922 0.12
AMMONT A 154900 0,4614 3.0762 52,2952 43,07

TOTAL NITROGEN ~ MICROGRAMS 263.11
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RUN NUMBER 12044711998

SAMPLE MACOMA TENTA
LOCALITY WOODS HOLE, HADLEY HARBOR
TYPE SHELL
FACTOR 9.610
ACLD AREA MICROMOLES MICROMOLES RESIDUES MICROGRAMS PERCENT NITROGEN
PER GRAM PER 1000 PER GRAM CONCEN- MICROGRAMS PERCENT
TOTAL wESID. TRATION

CYSTEIC ACID 12610 0.0610 0.5858 0, 0. 0. ) 0. 0.
TAURINE 2064 0.0094 0.0903 0 0. 0. 0. 0.
METHIONINE SULFOXIDES 30760 0.1508 1.4494 0. 0. 0. 0. 0.
OH = PROLINE i 0. 0. 0. 0. 0. 0. 0.
ASPARTIC aCID 30449 0.31304 1.2531 47.98 166.7832 6.26 17.54 4,39
METHIONINF SULF Onk 6684 J.0320 0.3071 0, 0. 0. 0. 0.
THREONINE 12454 0.0577 0.5547 21.24 66.0735 2.48 7.77 1.94
SERINE 24260 0.1110 1.0668 40,85 112.1049 4,20 14.93 3.74
GLUTAMIC ACIU 21650 0.0999 0.9601 36,76 141.,2614 5.30 13.44 3.37
PROL I NE 4169 0.1102 1.0591 40,5%5 121.9339 4,57 14.83 3.71
GLYCINE 316200 1.4415 13.8531 530446 1039,9538 39.01 193.94 48,55
ALANINE 23240 0.0970 0.9323 35,70 83.0601 3.12 13.05 3.27
CYSTINE [~ALF] 13528 0.01v1 0.0968 23.12 73.1258 2.74 8.45 2.12
VAL INE 18710 0.0769 0.7392 28,30 86.5938 3.25 10.35 2.59
METHIONINF 1605 0,u069 0.0664 62.35 242.9707 9.11 22.80 5.71
I1SOLEUCINE 10740 0.0472 0.4533 17486 59,4610 2.23 6.35 1.59
LEUCINE 19970 0.0893 0.6583 32.87 112.5693 4,22 12.02 3,01
VOPA J 0. 0. 0. 0. 0. 0. 0.
TYROSINE Qu62 0.0393 0.3780 14,47 68.4856 2.57 5.29 1,32
PHENYLALANIME 1510v V.0642 0.6168 23.62 101.8954 3.82 8.64 2.16
gETA - ALANINE 0 1IN 0. 0 0. 0. 0. O.
OH = LYSINE 3946 U.u191 0.1833 7,02 29.7265 1.11 5.13 1.28
URNITHINE U 0. 0. 0 0. 0. 0. 0.
LYSIwnE 7952 0.03%7 0.3433 13,15 50,1871 1.88 9.61 2.41
WISTIDIWNE 110 0.0007 6.0063 0.24 0.9772 0.04 0.26 0.07
ARGININE 10093 0.0651 0.6258 23.96 109.0147 4,09 35.04 8.77
TOTALS 2.7554 26.4791 1000.U0 2666.1978 100.00 399.45 100,00
UREA 0 U, 0. 0. 0.
GLUCGSAMINE 1146 0.0062 0.0595 10.6689 0.83
GALACTOSAMINE 1200 2.0007 0.0639 11,4565 0.90
AMMON] & 142500 U.3611 3.4705 58.9978 48,59

TOTAL NITROGEN - MICROGRAMS 449.76
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RUN NUMBER 1306A/13y38B

SAMPLE MALLETIA,SP, M '
LOCALITY BERMUDA-WOODS HOLE TRANSECT
TYPE SHELL
FACTUR 14,280

ACID AREA MICROMOLES
CYSTEIC aCID 1003y 0.0413
TAUR [NE J 0.
METHIONINE SULFOXIUES 1430 0.0000
OK - PKOLINE J 0.
ASPARTIC ACID 6138y U.2104
METHIONINE SULFINE J 0.
THREOUNINE 18954 V.0676
SERINE 21454 v.u883
GLUTAMIC AClD 23660 0,0875
PROL INE 742> 0.1322
GLYCINE 173900 0.0376
ALANINE 51870 0.1158
CYSTINE [HALF) v v,
VALINE 24214 U.0845
METHIONINFE 4201 U,0152
1SOLEUCITNE 77468 U.u273
LEUCINE 119384 0.0427
boPA Jd 0.
TYROS INE 82%8 0.0270
PHENYLALANINE 13240 0.0474
BETA =~ ALANIWNE U J.
OH = LYS]hE ] J.
URNITH]iNE ] u.
LYSINE 12424 3.0743
HISTIDINE 1111 J.0085
ARGININE 12104 0.0957
TOTALS 1.81¢8
UREA U g,
GLUCOSAMINE 8538 U,0059
GALACTOSAMINE 1245 0.0094
AMMONT A 84630 0.5107

MICROMOLES
PER GRAM

9.1046
1.6537
0.
1.2087
0.2172
0.3896
0.6103
0.
0.3940
0.6764
0.
0.
0.
1.0614
0.1218
1.3670

25.8578

O.

0.0837
0.1339
7.2934

RESIDUES
PER 1000

TOTAL RESID.

D.
Q.
0.
0.
117.01
O.
37.61
49.10
48,68
73,53
354,55
64,40
16.70
46,99
11.49
15.17
23477
0
15,34
26,34

1000.,00

TOTAL NITROGEN

MICROGRAMS
PER GRAM

0.
0.
0.
0.
399.9417
0.
115.0414
132.4952
183.9410
217.4019
683.4857
147.3299
51.9518
141,3646
44,0411
51.1024
80.0626
0.
71.3888
111.7424
0.
0.
o.
155.16490
18.8920
238.,1440

2843.4904

0.
14,9944
23.9864

123.9878

MICROGRAMS

PERCENT
CONCEN-
TRATION

100.00

NITROGEN
MICROGRAMS PERCENT
0. 0.
0. 0.
. 0.
0. 0.
42.07 9.67
0. 0.
13.52 3.11
17.65 4,06
17.50 4,02
26.44 6.07
127.47 29.29
23.15 5.32

6.00 1.38
16.89 3.88
4.13 0.95
5.45 1.25
8.54 1.96
0. 0.
5.52 1.27
9.47 2.18
0. 0.
0. 0.
0. 0.
29.72 6.83
5.11 1.18
76.55 17.59
435.19 100.00
0.
1.17
1.87
102.11
540.35
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RUM NUMRER  9D7A/939B

SAMPILLFE MEKCENARLA
LOCaLITY WOObs +H0OLE
TYPE MANTLF FULD 1,
FACYOR 27/7.7:0
ACLD ARCcA MICROMOLES MICROMOLES RESTDUES MICROGGRAMS PERCENT MITROGEN
PER GRAM PER 1000 PER GRAM CONCEN=- MTUROGRAMS  PERCEN)
TOTAL RESID. TRAT]ON
CYSTE L 201 2vyu/ L.viné 45,5056 N 0. 0. e .
FTAURT N+ 1451 U,uio9 19.2619 0 0. 0. [ N
METHLION L= Sur FOX kS 3 G, ¢, n. 0. 0. . n.
OH = PROLT Nk U v, 0. i, 0. 0. . 0.
ASPART ATy 2035y [UN o~G,6974 100,06 758726,767& 11.81 747w, 06 8.74
METHIOW IS Syl b CNF J C. G 0. 0. 0. U n.
THREUONINE 2816 Lt.1118 3N9.2628 50,21 3IAK39,38B24 5.74 43820 ,68 4,74
SERINF S045d J,1227 S4u.8411 65.25 I5618.9924 5.58 47771, 78& D.29
GLUTAM L AU DG/ 40 U.24u8 6A8.9941 12R.07 GRr429,0975 15.33 QL6%.92 11.26
PROUL I Nt 5544 0,092 272.6708 52.20 31392.5897 4,89 3I817.39 4,18
GLYC 1 Me /1vly U.2A7b5 /93,1279 11 .84 59540,11072 9.27 11103./9 12.17
ALANTNE $h/714 U.1478 410.4324 - 36265,4249 5.70 5/746.05 A.30
CYSTINE [HALF) 4 U, 0. Q.81 6205.7917 0.97 71/7.31 0.79
VAL Inz 2505y U.U%06 ZhR,4678 31,40 31451.0064 4,90 T758.55 4,12
METH Tt ONTINE 7147 t.u”285 79.1576 15.1% 11611.8947 1.84 118,21 1.21
ISCLEUC [niz 1909y 0.0/68 213.3579 40 .85 27988.2859 4.36 29R7/.01 5.27
LEUC I N 34454 0.1326 368.3859 7U.5¢ 48324 ,8563 7.53 5157.41 5.65
PupP A 0 u. 0. n. 0. 0. (N a,
TYRGS  ~vE Sz4Y L.0380 105.4286 20.18 19102.6096 2.98 1476,00 1.62
PHENYLALANINE 913¢ 0.u376 1n4,4968 20,00 17261.87246 2.69 1462.96 1.60
BElA = i AN[NKE J u. 0. 0. 0. 0. [ U,
CH -t vsing J u. (VI N 0. i} Lo n.
ORN] tHTA- J u. [UN n, 0. g. N n,
LYSTa 15539 U.0=96 243,8943 47 .69 36385.855¢9 5.67 A965.04 7.64
HiSTa = 11395 U.0708 210.,6749 40,39 32688.,3117 5.09 RE48,54 9,69
ARG LN Lk it2ud J.,U0720 2N5,4275 39.90 36310.1528 5.66 11671.94 12.79
TUlaLs 1.3808%4 5257.085%2 1000.,6G0 $41942,9107 100,00 9126/.13 106,00
UKEA ) U. 0. ‘0. R
GLUCU» Nt J 0. 0. 0. oy
GALACTO 3a%]ve J v, 0. 0.
AMMON | & 45054 0.3742 1039.3869 17669,5770 14951,42
TOTAL NITHOGEN - MICROGRAMS 105810,55
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RUN MUMBER 912A/9828
SAMPLE MERCENARIA
LOCALITY WO0DS HyULE
TYPE MANTLF FULD 3$+4
FACTOR 1315.790

ACID AREA
CYSTeIC ACID 6671
TAUR[NE 03y
METHIONINE SULFOXIUES J
OH - PROLINF 3304
ASPARTIC ACID 101704
METHIIONINF SULFOWNE [t
THREUNINE 20614
SERINE 29u51
GLUTAMIC aCTUy 136400
PROL INE 14930
GLYCINE 181309
ALANINE /954y
CYSTINE TTHALF) bl
VAL INE 2164y
METHIONINF 21730
ISOLEUCINF 40650
LEUCINF 71700
poPA J
TYRUSINE 2041U
PHENYL ALANINE 24020
BETA = AlLaN[NE )
OH = LYSINE 2625
ORN] THINE J
LYSiNE $3L30
HISTIDINE 820y
ARGININE 274840
TOTALS
UREA J
GLULUSAMNE 1764
GALACTOSaMINE 2640
AMMONT A 1289040

Xt

BiJARY

MICROMGLES

0.0376
0.0n031
U.

0.0499
0.4143
u.
0.1999
0.2411
0.5499
0.2744
0.7209
0,38193
0.

§.1989
0.0866
0.1-86
0.2793
U.

0.0338
0.0989
0.

06,0117
U.

0.1518
0.U523
0.1r74

4,.1097

0.

6.0096
0.0u15
1.05066

MICROMOLES

PER GRAM

45,4654
4,0181
0.

91.9118

545,0747
0.
263.0021
317.2617
723.5386
361.1166
948.5198
420.1843
0.
261.7388
114.0037
208.6478
$67.4475
0.
110.3113
130.1968
0.

15.4229

0,
239.1886
648.7885
216.6433

5486.4822

0.
12.6385
1.9543
1990.2076

RESIDUES
PER 1000
TOTAL RESID.

0.
0.
0.
16.80
99.61
O.
48.06
57.98
132.22
65.99
173.33
76.78
7.18
47.83
20.83
3R.13
67.15
0.
20416
23.79
D'
2.82
C.
43,71
12.57
45,07

1000.,00

TOTAL NITROGEN

MICROGRAMS
PER GRAM

12052.3945
72549.4446
0.
31328.8101
33341.0359
106454.2374
41575,3575
71205,3802
37434,2153
4761.9667
30662.7018
17011.6253
27370.4182
48201.7615
0.
19987.2954
21507.2111
0.
2501.4331
0.
34966.9816
10673.2254
42967.7308

666553.2217

‘0.
2264.4332
350,1572
23633.5297

- MICROGRAMS

PERCENT
CONCEN=-
TRATION

0.

NITROGEN
MICROGRAMS PERCENT
(i 0.
Co 0.
U 0.
1286.77 1.39
7631.0% 8.25
U 0.
3682.03 $5.98
4441 .66 4.80
10129.54 10.96
5055.63 5.47
13279.28 14.36
588¢7.58 6.36
550.43 0,60
3664,34 3.96
1596.05 1.73
2921.07 3.16
5144,26 5.56
(N 0.
1544.36 1.67
1822.76 1.9/
(S G
431.84 U.47
e 0.
6697.28 7.24
26B%.12 3.12
136812.03 14.94
92462.06 100,00
o,
176.94
27.36
19462.91
112129.27
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